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Introduction 


In early October 2019, a television journalist from Sky News in Britain 
interviewed two climate activists. Their group, Extinction Rebellion, was 
about to begin two weeks of civil disobedience in London and other cities 
around the world to protest lack of action on climate change. 

A scientist and a professor had created Extinction Rebellion in spring 2018 
and recruited environmentalists from across Britain to get arrested for the 
cause. In the fall of that year, more than six thousand Extinction Rebellion 
activists blocked the five main bridges that cross the River Thames, which 
flows through London, preventing people from getting to work or home. 1 

The organization’s main spokesperson made alarming claims on national 
television. “Billions of people are going to die.” “Life on Earth is dying.” 
And, “Governments aren’t addressing it.” 2 

By 2019, Extinction Rebellion had attracted the support of leading 
celebrities, including actors Benedict Cumberbatch and Stephen Fry, pop 
stars Ellie Goulding and Thom Yorke, 2019 Oscar-winning actress Olivia 
Colman, Live Aid producer Bob Geldof, and Spice Girl Mel B. 

While Extinction Rebellion may not have been representative of all 
environmentalists, nearly half of Britons surveyed told pollsters they 
supported the group. 3 

And the British were not alone. In September 2019, a survey of thirty 
thousand people around the world found that 48 percent believed climate 
change would make humanity extinct. 4 

But by the fall of that same year, public support for Extinction Rebellion, 
including the sympathy of journalists, rapidly declined after the organization 
shut down streets and public transit throughout London. “What about 
families?” the Sky News host asked the Extinction Rebellion spokespersons. 
“I remember back in July, someone saying that he missed being at his 
father’s bedside when he died in Bristol.” 5 

“And that’s really, really unfortunate,” said Extinction Rebellion’s Sarah 


Lunnon, putting her right hand over her heart, “and totally heartbreaking.” 

It was easy to see why Extinction Rebellion leaders chose Lunnon as their 
spokesperson. When I watched her apologize for the inconvenience, I didn’t 
doubt she meant it. 

“And when you think about it, it makes you feel absolutely dreadful,” 
Lunnon told Sky News. She then pivoted to the topic at hand. “The pain and 
anguish that man suffered from being unable to say goodbye to his father is 
the pain and anguish we are suffering right now as we look at the future of 
our children, because it’s very, very grave.” 

Three days before the Sky News interview, Extinction Rebellion had 
driven an old fire truck in front of the British Treasury in London and 
unfurled a banner that read Stop Lunding Climate Death. 

The Extinction Rebellion activists then opened up a fire hose and sprayed 
fake blood, which they had made from beet juice, onto the building. But they 
immediately lost control of the hose and ended up drenching the sidewalks 
and at least one bystander. 6 

Eleven days after the Sky News interview, Lunnon appeared on This 
Morning, one of Britain’s most popular morning TV news shows. 

By then, nearly two thousand Extinction Rebellion activists had been 
arrested; a few hours earlier, violence had erupted on the platform of a Tube 
station after Extinction Rebellion activists climbed on the roof of a train, 
forcing the conductor to hold the train in the station and evacuate the 
passengers. 

“Why the Tube?” asked one of the irritated hosts of This Morning. “Why 
the cleanest way to travel across the capital?” The Tube is powered by 
electricity, which in Britain emits less than half the carbon now than it did in 
2000. 7 

In the video, we see two Extinction Rebellion protesters climb on top of 
one of the train cars and unfurl a banner with white letters against a black 
background that read Business as Usual = DEATH. 8 

“One of the points of this particular action,” said Lunnon, “is to identify 
the fragility of the systems that we’re currently working with. The fragility of 
our transport systems—” 

“But we all know that on a daily basis,” interrupted the host. “If there’s a 
power cut we know it’s fragile. We know that. You don’t need to prove that 
to us. What you’ve done is stop ordinary people going to work. Some of them 
are workers whose families will depend on an hourly rate by the money they 


make.” 

Video from the Tube protest showed hundreds of angry people on the 
platform, who had emptied out of the train cars, yelling at the Extinction 
Rebellion activists who stood defiantly on top of the train. The commuters 
shouted at the two young men to get down. “I’m just trying to get to work,” 
one of the commuters said. “I’m just trying to feed my family.” 9 

Things quickly descended into chaos. Some in the crowd threw cups of 
coffee and something made of glass, perhaps a bottle, which shattered. A 
woman started crying. People tried to find shelter from the chaos. “It was 
quite scary and there were some people who were quite frightened,” 
recounted a reporter who was at the scene. 10 

A This Morning host said that 95 percent of people surveyed now said 
Extinction Rebellion was a hindrance to its cause. What was Extinction 
Rebellion thinking? 11 

In the video of the Tube protest, we see a commuter try to climb on top of 
the roof of the train to grab the Extinction Rebellion activist. The Extinction 
Rebellion activist responds by kicking the man in the face and chest. The 
man then grabs the Extinction Rebellion protester’s legs and pulls him onto 
the ground. We see an angry mob of commuters start kicking him. 

Back in the studio, Lunnon emphasized that the video showed the kind of 
disruption climate change would bring. “And not just transport,” she said. 
“It’s also power and it’s also food. It’s going to be empty supermarkets. It’s 
going to be power systems turned off. And it’s going to be the transport 
system disrupted.” 

Angry commuters at the Tube station descended into violence. In another 
video of the incident, we see a man knocking a man filming video of 
Extinction Rebellion action onto the floor and kicking him. Later, outside 
the Tube station, a “man in a red jacket was punching the face of a woman,” a 
man told a TV reporter, “who was calling on him to stop his violence.” 

Toward the end of This Morning, the cohosts did something odd: they 
appeared to agree with Extinction Rebellion’s Sarah Lunnon about climate 
change. 

“We are all hugely concerned and want to support you,” said one of them. 
“Without question there is an enormous crisis,” said the other. 

Wait, what? I couldn’t understand what they were saying. If the television 
hosts agreed that climate change was an enormous crisis, one in which 
“billions of people are going to die,” how could they possibly be upset about 


commuters being late for work? 

The Sky News host responded similarly. “I’m not trying to say that it’s not 
deeply concerning,” said the host. “The environment. But his very specific 
pain about not seeing his father. He might not think that’s comparable.” 

But how could the disappointment of a single man possibly be comparable 
to “mass death, mass famine, and starvation”? 

If “Life on Earth is dying,” why did anybody care that somebody got 
splashed with a little beet juice? 

Even if climate change were “only” going to kill millions of people, rather 
than billions, then the only reasonable conclusion to draw from Extinction 
Rebellion’s tactics is that they weren’t radical enough. 

To be fair, the ITV and Sky News hosts didn’t agree with Lunnon’s 
extreme statements. They simply said they shared her concern about climate 
change. 

But what, then, did they mean when they said climate change “is an 
enormous crisis”? If climate change isn’t an existential crisis, meaning a 
threat to human existence, or at least to civilization, then what kind of a crisis 
is it, exactly? 

At that moment, in the wake of a protest that could easily have resulted in 
the deaths of an Extinction Rebellion activist and videographer, it struck me 
that nobody was offering a particularly good answer to those questions. 

I wrote Apocalypse Never because the conversation about climate change 
and the environment has, in the last few years, spiraled out of control, not 
unlike Extinction Rebellion’s beet juice firehose. 

I have been an environmental activist for thirty years and researched and 
written on environmental issues, including climate change, for twenty of 
them. I do this work because I care deeply about my mission to not only 
protect the natural environment but also to achieve the goal of universal 
prosperity for all people. 

I also care about getting the facts and science right. I believe 
environmental scientists, journalists, and activists have an obligation to 
describe environmental problems honestly and accurately, even if they fear 
doing so will reduce their news value or salience with the public. 

Much of what people are being told about the environment, including the 
climate, is wrong, and we desperately need to get it right. I decided to write 
Apocalypse Never after getting fed up with the exaggeration, alarmism, and 
extremism that are the enemy of a positive, humanistic, and rational 



environmentalism. 

Every fact, claim, and argument in this book is based on the best-available 
science, including as assessed by the prestigious Intergovernmental Panel on 
Climate Change (IPCC), Food and Agriculture Organization of the United 
Nations (FAO), and other scientific bodies. Apocalypse Never defends 
mainstream science from those who deny it on the political Right and Feft. 

Apocalypse Never explores how and why so many of us came to see 
important but manageable environmental problems as the end of the world, 
and why the people who are the most apocalyptic about environmental 
problems tend to oppose the best and most obvious solutions to solving them. 

Along the way, we will understand how humans save nature, not just 
destroy it. Through the stories of people around the world, and the species 
and environments they’ve saved, we will see how environmental, energetic, 
and economic progress constitute, in the real world, a single process. 

Finally, Apocalypse Never offers a defense of what one might call 
mainstream ethics. It makes the moral case for humanism, of both secular and 
religious variants, against the anti-humanism of apocalyptic 
environmentalism. 

My hope is that, amid the often chaotic and confusing debates about 
climate change and other environmental problems, there exists a hunger to 
separate scientific facts from science fiction, as well as to understand 
humankind’s positive potential. I wrote Apocalypse Never to feed it. 



1 

It’s Not the End of the World 


1. The End Is Nigh 

If you scanned the websites of two of the world’s most read newspapers on 
October 7, 2018, you might have feared the end of the world was near. A 
headline in The New York Times said: “Major Climate Report Describes a 
Strong Risk of Crisis as Early as 2040.” Just below the bold headline was a 
photograph of a six-year-old boy playing with a dead animal’s bones. 1 Said 
another headline in The Washington Post on the very same day: “The World 
Has Just Over a Decade to Get Climate Change Under Control, U.N. 
Scientists Say.” 2 

Those stories in The New York Times, The Washington Post, and other 
media outlets around the world were based on a special report from the 
Intergovernmental Panel on Climate Change (IPCC), which is a United 
Nations body of 195 scientists and other members from around the globe 
responsible for assessing science related to climate change. 

Two more IPCC reports would follow in 2019, both of which warned of 
similarly dire consequences: worsening natural disasters, sea-level rise, 
desertification, and land degradation. Moderate warming of 1.5 degrees 
Celsius would cause “long-lasting or irreversible” harm, they said, and 
climate change might devastate food production and landscapes. The New 
York Times reported that planetary warming threatens to worsen resource 
scarcity, and “floods, drought, storms and other types of extreme weather 
threaten to disrupt, and over time shrink, the global food supply.” 3 

A NASA scientist predicted simultaneous collapses of food systems on 
multiple continents at once. “The potential risk of multi-breadbasket failure is 
increasing,” she told The New York Times. “All of these things are happening 
at the same time.” 


An IPCC report on climate change and land in August 2019, prepared by 
more than a hundred experts from fifty-two countries, warned that “the 
window to address the threat is closing rapidly,” and that “soil is being lost 
between ten and one hundred times faster than it is forming.” 4 

Farmers will not be able to grow enough food to support the human 
population, scientists warned. “It’s difficult to see how we could 
accommodate eight billion people or maybe even half of that,” an agronomist 
said. 5 

“We can adapt to this problem up to a point,” said Princeton University’s 
Michael Oppenheimer, an IPCC contributor. “But that point is determined by 
how strongly we mitigate greenhouse-gas emissions.” If emissions rise 
through 2050, then sea level rise will likely exceed 2 feet 9 inches by 2100, at 
which point “the job will be too big. ... It will be an unmanageable 
problem.” 6 

Too much warming could trigger a series of irreversible tipping points, 
experts said. For example, sea level rise could be slowing the circulation of 
water in the Atlantic Ocean, which could change surface temperatures. 7 
Arctic permafrost covering an area nearly the size of Australia could thaw 
and release 1,400 gigatons of carbon into the atmosphere. 5 The glacier on the 
continent of Antarctica could collapse into the ocean. If that happens, sea 
level could rise thirteen feet. 9 

Rising atmospheric carbon dioxide levels are changing the chemistry of 
oceans in ways that scientists warn could harm marine life and even cause 
mass extinctions. A 2016 study published in Nature found that higher carbon 
dioxide levels were making coral reef fish species oblivious to predators. 10 

Many blamed climate change for wildfires that ravaged California. The 
death toll from fires skyrocketed from just one death from wildfires in 2013 
to one hundred deaths in 2018. Of the twenty most destructive fires in 
California’s history, half have occurred since 2015. 1 Today, California’s fire 
season stretches two to three months longer than it was fifty years ago. 12 
Climate change is increasing droughts and making trees vulnerable to disease 
and infestation. 

“The reason these wildfires have worsened is because of climate change,” 
said Leonardo DiCaprio. 13 “This is what climate change looks like,” said 
Rep. Alexandria Ocasio-Cortez. 14 “It’s the end of California as we know it,” 
concluded a columnist for The New York Times. 15 


In Australia, more than 135 bushfires burned in early 2020, claiming the 
lives of thirty-four people, killing an estimated one billion animals, and 
damaging or completely destroying nearly three thousand homes. 16 

David Wallace-Wells, author of The Uninhabitable Earth, warned that 
with a two degree increase, “the ice sheets will begin their collapse, 400 
million more people will suffer from water scarcity, major cities in the 
equatorial band of the planet will become unlivable, and even in the northern 
latitudes heat waves will kill thousands each summer.” 17 

“What we’re playing for now is to see if we can limit climate change to the 
point where we don’t wipe out civilizations,” said environmental writer and 
climate activist Bill McKibben. “And at the moment we’re headed in a 
direction where that won’t happen.” 18 

Said one IPCC contributor, “In some parts of the world, national borders 
will become irrelevant. . . .You can set up a wall to try to contain ten 
thousand and twenty thousand, one million people, but not ten million.” 19 

“Around the year 2030, in ten years, 250 days, and ten hours, we will be in 
a position where we set off an irreversible chain reaction beyond human 
control that will most likely lead to the end of our civilisation as we know it,” 
said student climate activist Greta Thunberg, in 2019. “I don’t want you to be 
hopeful. I want you to panic.” 20 


2. Resilience Rising 

In early 2019, newly elected twenty-nine-year-old congresswoman 
Alexandria Ocasio-Cortez sat down for an interview with a correspondent for 
The Atlantic. AOC, as she is known, made the case for a Green New Deal, 
one that would address poverty and social inequality in addition to climate 
change. AOC pushed back against critics who claimed it would be too 
expensive. “The world is going to end in twelve years if we don’t address 
climate change,” she said, “and your biggest issue is how are we gonna pay 
for it?” 21 

The next day, a reporter for the news website Axios called several climate 
scientists to get their reactions to AOC’s claim that the world was going to 
end in twelve years. “All the time-limited frames are bullshit,” said Gavin 
Schmidt, a NASA climate scientist. “Nothing special happens when the 


‘carbon budget’ runs out or we pass whatever temperature target you care 
about, instead the costs of emissions steadily rise.” 22 

Andrea Dutton, a paleoclimate researcher at the University of Wisconsin- 
Madison, said, “For some reason the media latched onto the twelve years 
(2030), presumably because they thought that it helped to get across the 
message of how quickly we are approaching this and hence how urgently we 
need action. Unfortunately, this has led to a complete mischaracterization of 
what the report said.” 23 

What the IPCC had actually written in its 2018 report and press release 
was that in order to have a good chance of limiting warming to 1.5 degrees 
Celsius from preindustrial times, carbon emissions needed to decline 45 
percent by 2030. The IPCC did not say the world would end, nor that 
civilization would collapse, if temperatures rose above 1.5 degrees Celsius. 24 

Scientists had a similarly negative reaction to the extreme claims made by 
Extinction Rebellion. Stanford University atmospheric scientist Ken Caldeira, 
one of the first scientists to raise the alarm about ocean acidification, stressed 
that “while many species are threatened with extinction, climate change does 
not threaten human extinction.” 25 MIT climate scientist Kerry Emanuel told 
me, “I don’t have much patience for the apocalypse criers. I don’t think it’s 
helpful to describe it as an apocalypse.” 26 

An AOC spokesperson told Axios, “We can quibble about the 
phraseology, whether it’s existential or cataclysmic.” But, he added, “We’re 
seeing lots of [climate change-related] problems that are already impacting 
lives.” 27 

But if that’s the case, the impact is dwarfed by the 92 percent decline in the 
decadal death toll from natural disasters since its peak in the 1920s. In that 
decade, 5.4 million people died from natural disasters. In the 2010s, just 0.4 
million did. 28 Moreover, that decline occurred during a period when the 
global population nearly quadrupled. 

In fact, both rich and poor societies have become far less vulnerable to 
extreme weather events in recent decades. In 2019, the journal Global 
Environmental Change published a major study that found death rates and 
economic damage dropped by 80 to 90 percent during the last four decades, 
from the 1980s to the present. 29 

While global sea levels rose 7.5 inches (0.19 meters) between 1901 and 
20 1 0, 30 the IPCC estimates sea levels will rise as much as 2.2 feet (0.66 


meters) by 2100 in its medium scenario, and by 2.7 feet (0.83 meters) in its 
high-end scenario. Even if these predictions prove to be significant 
underestimates, the slow pace of sea level rise will likely allow societies 
ample time for adaptation. 

We have good examples of successful adaptation to sea level rise. The 
Netherlands, for instance, became a wealthy nation despite having one-third 
of its landmass below sea level, including areas a full seven meters below sea 
level, as a result of the gradual sinking of its landscapes. 31 

And today, our capability for modifying environments is far greater than 
ever before. Dutch experts today are already working with the government of 
Bangladesh to prepare for rising sea levels. 32 

What about fires? Dr. Jon Keeley, a U.S. Geological Survey scientist in 
California who has researched the topic for forty years, told me, “We’ve 
looked at the history of climate and fire throughout the whole state, and 
through much of the state, particularly the western half of the state, we don’t 
see any relationship between past climates and the amount of area burned in 
any given year.” 33 

In 2017, Keeley and a team of scientists modeled thirty-seven different 
regions across the United States and found that “humans may not only 
influence fire regimes but their presence can actually override, or swamp out, 
the effects of climate.” Keeley’s team found that the only statistically 
significant factors for the frequency and severity of fires on an annual basis 
were population and proximity to development. 34 

As for the Amazon, The New York Times reported, correctly, that “[the 
2019] fires were not caused by climate change.” 35 

In early 2020, scientists challenged the notion that rising carbon dioxide 
levels in the ocean were making coral reef fish species oblivious to predators. 
The seven scientists who published their study in the journal Nature had, 
three years earlier, raised questions about the marine biologist who had made 
such claims in the journal Science in 2016. After an investigation, James 
Cook University in Australia concluded that the biologist had fabricated her 
data. 36 

When it comes to food production, the Food and Agriculture Organization 
of the United Nations (FAO) concludes that crop yields will increase 
significantly, under a wide range of climate change scenarios. 37 Humans 
today produce enough food for ten billion people, a 25 percent surplus, and 


experts believe we will produce even more despite climate change. 38 

Food production, the FAO finds, will depend more on access to tractors, 
irrigation, and fertilizer than on climate change, just as it did in the last 
century. The FAO projects that even farmers in the poorest regions today, 
like sub-Saharan Africa, may see 40 percent crop yield increases from 
technological improvements alone. 39 

In its fourth assessment report, the IPCC projected that by 2100, the global 
economy would be three to six times larger than it is today, and that the costs 
of adapting to a high (4 degrees Celsius) temperature rise would reduce gross 
domestic product (GDP) just 4.5 percent. 40 

Does any of that really sound like the end of the world? 


3. The Apocalypse Now 

Anyone interested in seeing the end of the world up close and in person could 
do little worse than to visit the Democratic Republic of the Congo in central 
Africa. The Congo 41 has a way of putting first-world prophecies of climate 
apocalypse into perspective. I traveled there in December 2014 to study the 
impact of widespread wood fuel use on people and wildlife, particularly on 
the fabled mountain gorillas. 

Within minutes of crossing from the neighboring country of Rwanda into 
the Congolese city of Goma, I was taken aback by the extreme poverty and 
chaos: children as young as two years old perched on the handlebars of 
motorcycles flying past us on roads pock-marked with giant potholes; tin- 
roofed shanties as homes; people crammed like prisoners into tiny buses with 
bars over the windows; trash everywhere; giant mounds of cooled lava on the 
sides of the road, reminders of the volcanic anger just beneath the earth’s 
surface. 

In the 1990s and again in the early 2000s, Congo was the epicenter of the 
Great African War, the deadliest conflict since World War II, which involved 
nine African countries and resulted in the deaths of three to five million 
people, mostly because of disease and starvation. Another two million people 
were displaced from their homes or sought asylum in neighboring countries. 
Hundreds of thousands of people, women and men, adults and children, were 
raped, sometimes more than once, by different armed groups. 42 


During our time in the Congo, armed militias roaming the countryside had 
been killing villagers, including children, with machetes. Some blamed Al- 
Shabaab terrorists coming in from Uganda, but nobody took credit for the 
attacks. The violence appeared unconnected to any military or strategic 
objective. The national military, police, and United Nations Peacekeeping 
Forces, about six thousand soldiers, were either unable or unwilling to do 
anything about the terrorist attacks. 

“Do not travel,” the United States Department of State said, bluntly, of the 
Congo on its website. “Violent crime, such as armed robbery, armed home 
invasion, and assault, while rare compared to petty crime, is not uncommon, 
and local police lack the resources to respond effectively to serious crime. 
Assailants may pose as police or security agents.” 43 

One reason I felt safe traveling to the eastern Congo and bringing my wife, 
Helen, was that the actor Ben Affleck had visited several times and even 
started a charity there to support economic development. If the eastern Congo 
was safe enough for a Hollywood celebrity, I reasoned, it would be safe 
enough for Helen and me. 

To make sure, I hired Affleck’s guide, translator, and “fixer,” Caleb 
Kabanda, a Congolese man with a reputation for keeping his clients safe. We 
spoke on the telephone before I arrived. I told Caleb I wanted to study the 
relationship between energy scarcity and conservation. Referring to the North 
Kivu province capital of Goma, the sixth most populated city in the Congo, 
Caleb asked, “Can you imagine a city of nearly two million people relying on 
wood for energy? It’s crazy!” 

Ninety-eight percent of people in eastern Congo rely on wood and charcoal 
as their primary energy for cooking. In the Congo as a whole, nine out of ten 
of its nearly ninety-two million people do, while just one out of five has any 
access to electricity. 44, 4 ' The entire country relies on just 1,500 megawatts of 
electricity, which is about as much as a city of one million requires in 
developed nations. 46 

The main road Caleb and I used to travel from Goma to the communities 
around Virunga Park had recently been paved, but there was little else in the 
way of infrastructure. Most roads were dirt roads. When it rained, both the 
paved and unpaved roads and the surrounding homes were flooded because 
there was no flood control system. I was reminded of how much we take for 


granted in developed nations. We practically forget that the gutters, canals, 
and culverts, which capture and divert water away from our homes, even 
exist. 

Is climate change playing a role in Congo’s ongoing instability? If it is, it’s 
outweighed by other factors. Climate change, noted a large team of 
researchers in 2019, “has affected organized armed conflict within countries. 
However, other drivers, such as low socioeconomic development and low 
capabilities of the state, are judged to be substantially more influential.” 47 

There is only a barely functioning government in the Congo. When it 
comes to security and development, people are mostly on their own. 
Depending on the season, farmers suffer too much rain or not enough. 
Recently, there has been flooding once every two or three years. Floods 
regularly destroy homes and farms. 

Researchers with the Peace Research Institute Oslo note, “Demographic 
and environmental variables have a very moderate effect on the risk of civil 
conflict.” 48 The IPCC agrees. “There is robust evidence of disasters 
displacing people worldwide, but limited evidence that climate change or sea 
level rise is the direct cause.” 49 

Lack of infrastructure plus scarcity of clean water brings disease. As a 
result, Congo suffers some of the highest rates of cholera, malaria, yellow 
fever, and other preventable diseases in the world. 

“Lower levels of GDP are the most important predictor of armed conflict,” 
write the Oslo researchers, who add, “Our results show that resource scarcity 
affects the risk of conflict less in low-income states than in wealthier 
states.” 50 

If resources determined a nation’s fate, then resource-scarce Japan would 
be poor and at war while the Congo would be rich and at peace. Congo is 
astonishingly rich when it comes to its lands, minerals, forests, oil, and gas. 51 

There are many reasons why the Congo is so dysfunctional. It is massive— 
it is the second largest African nation in area, behind only Algeria—and 
difficult to govern as a single country. It was colonized by the Belgians, who 
fled the country in the early 1960s without establishing strong government 
institutions, like an independent judiciary and a military. 

Is it overpopulated? The population of Eastern Congo has doubled since 
the 1950s and 1960s. But the main factor is technological: the same area 
could produce much more food and support many more people if there were 


roads, fertilizers, and tractors. 

The Congo is a victim of geography, colonialism, and terrible post-colonial 
governments. Its economy grew from $7.4 billion in 2001 to $38 billion in 
2017, 5 but the annual per capita income of $561 is one of the lowest in the 
world, 53 leading many to conclude that much of the money that should flow 
to the people is being stolen. 

For the last twenty years, the Rwandan government has been taking 
minerals from its neighbor and exporting them as its own. To protect and 
obscure its activities, Rwanda has financed and overseen the low-intensity 
conflict in Eastern Congo, according to experts. 54 

There were free elections in 2006 and optimism around the new president, 
Joseph Kabila, but he proved as corrupt as past leaders. After being reelected 
in 2011, he stayed in power until 2018, when he installed a candidate who 
won just 19 percent of the vote as compared to the opposition candidate, who 
won 59 percent. As such, Kabila and his allies in the legislature appear to be 
governing behind the scenes. 55 


4. Billions Won’t Die 

On BBC Two’s Newsnight, in October 2019, the journalist Emma Barnett 
asked Extinction Rebellion’s sympathetic and empathic spokesperson, Sarah 
Lunnon, how her organization could justify disrupting life in London the way 
it had. 

“To be the cause of that happening is really very, very upsetting,” said 
Lunnon, touching her heart, “and it makes me feel really bad to know that 
I’m disrupting people’s lives. And it makes me really cross and angry that the 
lack of action over thirty years has meant that the only way I can get the 
climate on the agenda is to take actions such as this; if we don’t act and 
protest in this way nobody takes any notice.” 56 

Barnett turned to the man sitting next to Lunnon, Myles Allen, a climate 
scientist and IPCC report author. 

“The name Extinction Rebellion is inherently pointing towards ‘we’re 
going to be extinct,’ ” said Barnett. “Roger Hallam, one of the three founders 
[of Extinction Rebellion], said in August. . . ‘Slaughter, death and starvation 
of six billion people this century.’ There’s no science to back that up, is 


there?” 

Said Allen, “There’s a lot of science that backs up the very considerable 
risks we run if we carry on on a path to—” 

“—but not six billion people. There’s no science that calculates it to that 
level, is there?” asked Barnett. 

Extinction Rebellion’s Lunnon didn’t let him answer. 

“There are a number of scientists who’ve said if we get to four degrees of 
warming, which is where we’re heading at the moment, they cannot see how 
the earth can support not one billion people, a half a billion people,” she said. 
“That’s six and a half billion people dying!” 

Barnett appeared annoyed, and interrupted. “Sorry,” she said, turning back 
to Myles. “So you’re going to stand by, scientifically, a projection that says 
within this century we’ll have the slaughter, death, and starvation of six 
billion people? It’s just good for us to know.” 

“No,” he said. “Because what we can do as scientists is tell you about the 
risks we face. The easy risks to predict, to be honest, are the ones that I do, 
how the climate system reacts to rising greenhouse gases. The harder risks 
are how people are going to respond to losing the weather they knew as 
kids. ... So I imagine what they’re talking about there is the risk of the 
human response to climate change as much as the risk of climate change 
itself.” 

“But I suppose the point is,” pressed Barnett, “if there’s no science that 
says that, do you understand why some people who are sympathetic to your 
cause also feel like you have fear-mongered? For instance, [Extinction 
Rebellion co-founder] Roger Hallam has also said our kids will be dead in ten 
to fifteen years.” 

“We are losing the weather we know!” Lunnon interrupted. “All of our 
agriculture and our food is based on weather that has been around for the last 
ten thousand years! If we don’t have predictable weather, we don’t have 
predictable food sources. We run the risk of multiple losses of harvest in the 
world’s global breadbasket. That’s no food!” 

“Roger Hallam did say, ” replied Barnett, “our kids would be dead in ten or 
fifteen years.” 

“There’s a distinct possibility that we lose not only our food supplies but 
our energy supplies,” said Lunnon. “In California, at the moment, millions of 
people do not have electricity.” 



In late November 2019,1 interviewed Lunnon. We talked for an hour, and we 
exchanged emails where she clarified her views. 

“I’m not saying billions of people are going to die,” Lunnon told me. “It’s 
not Sarah Lunnon saying billions of people are going to die. The science is 
saying we’re headed to 4 degrees warming and people like Kevin Anderson 
of Tyndall Center and Johan Rockstrom from the Potsdam are saying that 
such a temperature rise is incompatible with civilized life. Johan said he 
could not see how an Earth at 4 degrees (Celsius) warming could support a 
billion or even half-billion people.” 57 

Lunnon was referring to an article published in The Guardian in May 
2019, which quoted Rockstrom saying, “It’s difficult to see how we could 
accommodate a billion people or even half of that” at a four-degree 
temperature rise. 58 I pointed out that there is nothing in any of the IPCC 
reports that has ever suggested anything like what she is attributing to 
Anderson and Rockstrom. 

And why should we rely on the speculations of two scientists over the 
IPCC? “It’s not about choosing science,” said Lunnon, “it’s about looking at 
the risk we’re facing. And the IPCC report lays out the different trajectories 
from where we are and some of them are very, very bleak.” 59 

To get to the bottom of the “billions will die” claim, I interviewed 
Rockstrom by phone. He said The Guardian reporter had misunderstood him. 
What he had actually said, he told me, was this: “It’s difficult to see how we 
could accommodate eight billion people or even half of that,” not “a billion 
people.” Rockstrom said he had not seen the misquote until I emailed him 
and that he had requested a correction, which The Guardian made in late 
November 2019. Even so, Rockstrom was predicting four billion deaths. 60 

“I don’t see scientific evidence that a four degree Celsius planet can host 
eight billion people,” he said. “This is, in my assessment, a scientifically 
justified statement, as we don’t have evidence that we can provide freshwater 
or feed or shelter today’s world population of eight billion in a four degree 
world. My expert judgment, furthermore, is that it may even be doubtful if 
we can host half of that, meaning four billion.” 61 

But is there IPCC science showing that food production would actually 
decline? “As far as I know they don’t say anything about potential population 
that can be fed at different degrees of warming,” he said. 62 

Has anyone done a study of food production at four degrees? I asked. 


“That’s a good question. I must admit I have not seen a study,” said 
Rockstrom, who is an agronomist. “It seems like such an interesting and 
important question.” 63 

In fact, scientists have done that study, and two of them were Rockstrom’s 
colleagues at the Potsdam Institute. It found that food production could 
increase even at four to five degrees Celsius warming above preindustrial 
levels. 64 And, again, technical improvements, such as fertilizer, irrigation, 
and mechanization, mattered more than climate change. 

The report also found, intriguingly, that climate change policies were more 
likely to hurt food production and worsen rural poverty than climate change 
itself. The “climate policies” the authors refer to are ones that would make 
energy more expensive and result in more bioenergy use (the burning of 
biofuels and biomass), which in turn would increase land scarcity and drive 
up food costs. The IPCC comes to the same conclusion/ 

Similarly, the UN Food and Agriculture Organization concludes that food 
production will rise 30 percent by 2050 except if a scenario it calls 
Sustainable Practices is adopted, in which case it would rise 20 percent. 66 
Technological change significantly outweighs climate change in every single 
one of FAO’s scenarios. 


5. A Small Part of Big Conflicts 

In 2006, a thirty-seven-year-old political science professor from the 
University of Colorado in Boulder organized a workshop for thirty-two of the 
world’s leading experts to discuss whether human-caused climate change was 
making natural disasters worse, more frequent, or more costly. The professor, 
Roger Pielke, Jr., cohosted the workshop with a colleague, Peter Hoppe, who 
at the time ran the Geo Risk division of Munich Reinsurance, which provides 
insurance to insurance companies and has a strong financial interest in 
knowing whether global warming will make natural disasters worse. 

If there is a stereotype of an environmental sciences professor from 
Boulder, Colorado, Pielke fits it well. He wears hiking boots and plaid shirts. 
He is an avid hiker, skier, and soccer player. He is liberal, secular, and a 
Democrat. “I have written a book calling for a carbon tax,” Pielke says. “I 
have publicly supported President Obama’s proposed EPA carbon 


regulations, and I have just published another book strongly defending the 
scientific assessment of the IPCC with respect to disasters and climate 
change.” 67 

The group met in Hohenkammer, Germany, outside of Munich. Pielke 
wasn’t optimistic that the group would achieve consensus because the group 
included both environmental activists and climate skeptics. “But much to our 
surprise and delight,” says Pielke, “all thirty-two people at the workshop— 
experts from academia, the private sector, and advocacy groups—reached a 
consensus on twenty statements on disasters and climate change.” 68 

The experts agreed in their unanimous Hohenkammer Statement that 
climate change is real and humans are contributing to it significantly. 69 But 
they also agreed that more people and property in harm’s way explained the 
rising cost of natural disasters, not worsening disasters. 

When teaching his students, Pielke illustrates this point with a picture of 
Miami Beach in 1926 and in 2006. In 1926, Miami Beach had a single high- 
rise building vulnerable to hurricanes. By 2006, it had dozens of high-rise 
buildings in danger of having their windows blown out and flooded. Pielke 
shows the climbing, inflation-adjusted cost of hurricanes in the United States 
rising from near-zero in 1900 to more than $130 billion in 2005, when 
Hurricane Katrina hit New Orleans. 70 

Pielke then shows normalized hurricane losses for the same period. 
Normalized means that Pielke and his coauthors adjusted the damage data to 
account for the massive development of America’s coastlines, like Miami’s, 
since 1900. Once this is done there is no trend of rising costs. 71 

The lack of rising normalized costs matches the historical record of U.S. 
hurricane landfalls, which gave Pielke and his colleagues confidence in their 
results. Their results show a few big spikes in hurricane losses, including one 
rising to an inflation-adjusted and development-normalized $200 billion for 
the year 1926, when four hurricanes made landfall in the United States, 
exceeding the $145 billion of damage occurring in 2005 . 71 While Florida 
experienced eighteen major hurricanes between 1900 and 1959, it 
experienced just eleven from 1960 to 2018. 3 

Is the United States unique? It’s not. “Scholars have done similar analyses 
of normalized tropical cyclone losses in Latin America, the Caribbean, 
Australia, China, and the Andhra Pradesh region in India,” Pielke notes. “In 
each case they have found no trend in normalized losses.” 74 


And it’s not just hurricanes. “There is scant evidence to indicate that 
hurricanes, floods, tornadoes or drought have become more frequent or 
intense in the U.S. or globally,” he wrote later. “In fact we are in an era of 
good fortune when it comes to extreme weather.” 75 

The IPCC says the same thing. “Long-term trends in economic disaster 
losses adjusted for wealth and population increases have not been attributed 
to climate change,” notes a special IPCC report on extreme weather, “but a 
role for climate change has not been excluded.” 76 

Pielke stresses that climate change may be contributing to some extreme 
weather events. “For instance,” he notes, “some recent research is suggestive 
that regional warming in the western United States can be associated with 
increasing forest fires.” 77 

But climate change so far has not resulted in increases in the frequency or 
intensity of many types of extreme weather. The IPCC “concluded that 
there’s little evidence of a spike in the frequency or intensity of floods, 
droughts, hurricanes and tornadoes,” explains Pielke. “There have been more 
heat waves and intense precipitation, but these phenomena are not significant 
drivers of disaster costs.” 78 

What most determines how vulnerable various nations are to flooding 
depends centrally on whether they have modern water and flood control 
systems, like my home city of Berkeley, California, or not, like the Congo . 79 

When a hurricane hits Florida, it might kill no one, but when that same 
storm hits Haiti, thousands can die instantly through drowning and 
subsequently in disease epidemics like cholera. The difference is that Florida 
is in a wealthy nation with hardened buildings and roads, advanced weather 
forecasting, and emergency management. Haiti, by contrast, is a poor nation 
that lacks modern infrastructure and systems. 80 

“Consider that since 1940 in the United States 3,322 people have died in 
118 hurricanes that made landfall,” Pielke wrote. But when the “Boxing Day 
Tsunami struck Southeast Asia in 2004, more than 225,000 people died.” 81 

Anyone who believes climate change could kill billions of people and cause 
civilizations to collapse might be surprised to discover that none of the IPCC 
reports contain a single apocalyptic scenario. Nowhere does the IPCC 
describe developed nations like the United States becoming a “climate hell” 
resembling the Congo. Our flood-control, electricity, and road systems will 


keep working even under the most dire potential levels of warming. 

What about the claim IPCC contributor Michael Oppenheimer made that a 
2-foot, 9-inch sea level rise would be “an unmanageable problem?” 8 " To 
understand his reasoning, I interviewed him by phone. 

“There was a mistake in the article by the reporter,” he told me. “He had 2 
feet, 9 inches. The actual number, which is based on the sea level rise amount 
in [IPCC Representative Concentration Pathway] 8.5 for its [Special Report 
on the Ocean and Cryosphere in a Changing Climate] report is 1.1 meters, 
which is 3 feet, 7 inches.” 83 

I asked Oppenheimer why places like Bangladesh couldn’t do what the 
Netherlands did. “The Netherlands spent a lot of time not improving its dikes 
due to two world wars and a depression,” Oppenheimer said, “and didn’t start 
modernizing them until the disastrous 1953 flood.” 84 

The 1953 flood killed more than 2,500 people and motivated the 
Netherlands to rebuild its dikes and canals. “Most of humanity will not be 
able to avail itself of that luxury,” said Oppenheimer. “So in most places, 
they will accommodate flooding by raising structures or floodable structures. 
Or you retreat.” 85 

In 2012, said Oppenheimer, “People moved out of New York after 
Hurricane Sandy. I wouldn’t call that unmanageable. Temporarily 
unmanageable. Meaning we wouldn’t be able to maintain societal function 
around the world if sea level rise approaches those close to four feet. 
Bangladeshis might be leaving the coast and trying to get into India.” 86 

But millions of small farmers, like the ones on Bangladesh’s low-lying 
coasts, move to cities every year, I pointed out. Doesn’t the word 
“unmanageable” suggest a permanent societal breakdown? 

“When you have people making decisions they are essentially compelled 
to make,” he said, “that’s what I’m referring to as ‘an unmanageable 
situation.’ The kind of situation that leads to economic disruption, disruption 
of livelihoods, disruption of your ability to control your destiny, and people 
dying. You can argue that they get manageable. You recover from disasters. 
But the people who died didn’t recover.” 87 

In other words, the problems from sea level rise that Oppenheimer calls 
“unmanageable” are situations like the ones that already occur, from which 
societies recover, and to which they adapt. 


6. Development > Climate 


The Congo’s underdevelopment is in part a consequence of having one of the 
most corrupt governments in the world. 88 Once, we were stopped by a police 
officer. I was in the back of the car and Caleb was in the front with the driver. 
As the police officer peered into the car, Caleb turned his head slightly 
toward the man and scowled. The officer checked the driver’s papers and 
then waved us on. 

“What was that all about?” I asked. 

“He was trying to find something wrong so he could ask for a bribe,” 
Caleb explained. “But I gave him my special stare.” 

Caleb confessed that he, like many other Congolese, loved watching the 
American TV series 24 (2001 to 2010) about a CIA agent who battles 
terrorists. “Everybody in Congo loves Jack Bauer!” Caleb said, referring to 
the CIA agent played by the American actor Kiefer Sutherland. I asked Caleb 
if people in the Congo love Sutherland as much as they love Ben Affleck, 
who was not only more famous than Sutherland but also was trying to help 
the Congo. Caleb paused for a moment to contemplate the question. “Not 
here!” he said. “Jack Bauer is more famous in the Congo. If Kiefer 
Sutherland came to the Congo and gave a press conference demanding that 
all the armed groups give up in twenty-four hours, all the fighting would 
come to a halt immediately!” Caleb laughed with delight at the thought of it. 

We drove around the countryside and interviewed people at random. Caleb 
used his charm to reassure local villagers who were understandably 
suspicious about a foreigner asking them questions about their lives. Many 
people we interviewed were upset about baboons and elephants from nearby 
Virunga National Park, a protected area for wildlife, raiding their crops. 
Given the widespread hunger and poverty, losing your crops to wild animals 
is devastating. I was told that one woman was so upset about losing her crops 
to an elephant that she died of a heart attack the next day. And I was told that 
a chimpanzee had recently killed a two-year-old boy. 

One man asked me to request Virunga Park officials install electric fences 
to keep animals out of their fields. Several people complained that when they 
approached park managers about the nuisance, they were told to capture the 
offending animals and bring them to the park, a request the villagers said was 
impossible and insulting. 


A few weeks before I arrived, a group of young people organized a march 
to Virunga National Park headquarters to protest inaction on crop-raiding. In 
response, the park hired some of the youths to shoo away baboons. 

Near the entrance to Virunga National Park, Caleb and I interviewed 
people from a local community. A crowd of about twenty or thirty people 
gathered around us, and many of them expressed outrage about the crop¬ 
raiding. “Can’t you kill the baboons that are eating your crops?” I asked. 
Many people in the crowd let out a collective groan and said no, that they 
would go to prison, even though the animal was on their land and outside the 
park boundary. 

There was a young mother with an infant on her breast in the crowd. I 
introduced myself and asked her name. It was Mamy Bernadette Semutaga. 
She went by Bernadette. She was twenty-five years old. Her baby girl’s name 
was Bibiche Sebiraro. She was Bernadette’s seventh child. 

Bernadette told us that baboons had eaten her sweet potatoes the night 
before. I asked her if she would take us to her plot of land so we could see for 
ourselves what had happened. She agreed. We talked in the car on the way 
there. 

I asked Bernadette what her favorite memory was as a child. “When I was 
fourteen years old I visited my cousins in Goma and they bought new clothes 
for me,” she said. “And when it was time to go back to my village, they paid 
for the ticket for me and gave me money to buy bread and cabbage to take 
home. I returned home very happy.” 

Much of the rest of Bernadette’s life has been difficult. “I got married 
when I was fifteen years old,” she said. “When I met my husband, he was an 
orphan. He had nothing. We’ve been always living with difficulties. I have 
never lived in happiness.” 

When we reached her small plot of land, Bernadette pointed to holes in the 
ground where sweet potatoes had been. I asked if I could take a photo. She 
said that was fine. In the photograph, she is frowning, but also looks proud. 
At least she had a plot of land to call her own. 

Once we drove her back to the village, Caleb gave her some money, as a 
small token of our thanks, and to make up for the sweet potatoes. 

We should be concerned about the impact of climate change on vulnerable 
populations, without question. There is nothing automatic about adaptation. 
And it’s true that Bernadette is more vulnerable to climate change than Helen 



and I are. 

But she is also more vulnerable to the weather and natural disasters today. 
Bernadette must farm to survive. She must spend several hours a day 
chopping wood, hauling wood, building fires, fanning smoky fires, and 
cooking over them. Wild animals eat her crops. She and her family lack basic 
medical care and her children often go hungry and get sick. Heavily armed 
militias roam the countryside robbing, raping, kidnapping, and murdering. 
Understandably, then, climate change is not on her list of things to worry 
about. 

As such, it’s misleading for environmental activists to invoke people like 
Bernadette, and the risks she faces from climate change, without 
acknowledging that economic development is overwhelmingly what will 
determine her standard of living, and the future of her children and 
grandchildren, not how much the climate changes. 

What will determine whether or not Bernadette’s home is flooded is 
whether the Congo builds a hydroelectric, irrigation, and rainwater system, 
not the specific change in precipitation patterns. What will determine whether 
Bernadette’s home is secure or insecure is whether she has money to make it 
secure. And the only way she’ll have money to make it secure is through 
economic growth and a higher income. 


7. Exaggeration Rebellion 

Economic development outweighs climate change in the rich world, too. 
Consider the case of California, the fifth largest economy in the world. 

California suffers from two major kinds of fires. First, there are wind- 
driven fires on coastal shrubland, or chaparral, where most of the houses are 
built. Think Malibu and Oakland. Nineteen of the state’s twenty most deadly 
and costly fires have taken place in chaparral . 89 The second type is forest 
fires in places like the Sierra Nevada where there are far fewer people. 

Mountain and coastal ecosystems have opposite problems. There are too 
many fires in the shrublands and too few prescribed burns in the Sierras. 
Keeley refers to the Sierra fires as “fuel-dominated” and the shrubland fires 
as “wind-dominated .” 90 The only solution to fires in the shrubland is to 
prevent them and/or harden homes and buildings to them. 


Before Europeans arrived in the United States, fires burned up woody 
biomass in forests every 10 to 20 years, preventing the accumulation of wood 
fuel, and fires burned the shrublands every 50 to 120 years. But during the 
last 100 years, the United States Forest Service (USFS) and other agencies 
extinguished most fires, resulting in the accumulation of wood fuel. 

Keeley published a paper in 2018 finding that all ignition sources of fires 
had declined in California except for electric power lines. 91 “Since the year 
2000 there’ve been a half-million acres burned due to powerline-ignited fires, 
which is five times more than we saw in the previous twenty years,” he said. 
“Some people would say, ‘Well, that’s associated with climate change.’ But 
there’s no relationship between climate and these big fire events.” 92 

What then is driving the increase in fires? “If you recognize that 100 
percent of these [shrubland] fires are started by people, and you add six 
million people [since 2000], that’s a good explanation for why we’re getting 
more and more of these fires,” said Keeley. 93 

What about the Sierra? “If you look at the period from 1910 to 1960,” said 
Keeley, “precipitation is the climate parameter most tied to fires. But since 
1960, precipitation has been replaced by temperature, so in the last fifty 
years, spring and summer temperatures will explain 50 percent of the 
variation from one year to the next. So temperature is important.” 94 

But isn’t that also the period when the wood fuel was allowed to 
accumulate, I asked, due to suppression of forest fires? “Exactly,” said 
Keeley. “Fuel is one of the confounding factors. It’s the problem in some of 
the reports done by climatologists who understand climate but don’t 
necessarily understand the subtleties related to fires.” 95 

Would we be having such hot fires in the Sierra, I asked, had we not 
allowed wood fuel to build up over the last century? “That’s a very good 
question,” said Keeley. “Maybe you wouldn’t.” He said it was something he 
might look at. “We have some selected watersheds in the Sierra Nevadas 
where there have been regular fires. Maybe the next paper we’ll pull out the 
watersheds that have not had fuel accumulation and look at the climate fire 
relationship and see if it changes.” 96 

Fires in Australia are similar. Greater fire damage in Australia is, as in 
California, due in part to greater development in fire-prone areas, and in part 
to the accumulation of wood fuel. One scientist estimates that there is ten 
times more wood fuel in Australia’s forests today that when Europeans 


arrived. The main reason is that the government of Australia, as in California, 
refused to do controlled burns, for both environmental and human health 
reasons. As such, the fires would have occurred even had Australia’s climate 
not warmed. 

The news media depicted the 2019-2020 fire season as the worst in 
Australia’s history but it wasn’t. It ranked fifth in terms of area burned, with 
about half of the burned acreage as 2002, the fourth place year, and about a 
sixth of the burned acreage of the worst season in 1974-1975. The 2019- 
2020 fires ranked sixth in fatalities, about half as many as the fifth place year, 
1926, and a fifth as many fatalities as the worst fire on record in 2009. While 
the 2019-2020 fires are second in number of houses destroyed, they razed 
about 50 percent less than the worst year, the 1938-39 fire season. The only 
metric by which this fire season appears to be the worst ever is in the number 
of non-home buildings damaged. 98 

Climate alarmism, animus among environmental journalists toward the 
current Australian government, and smoke that was unusually visible to 
densely populated areas, appear to be the reasons for exaggerated media 
coverage. 

The bottom line is that other human activities have a greater impact on the 
frequency and severity of forest fires than the emission of greenhouse gases. 
And that’s great news, because it gives Australia, California, and Brazil far 
greater control over their future than the apocalyptic news media suggested. 

In July 2019, one of Lauren Jeffrey’s science teachers made an offhand 
comment about how climate change could be apocalyptic. Jeffrey was 
seventeen years old and attended high school in Milton Keynes, a city of 
230,000 people about fifty miles northwest of London. 

“I did research on it and spent two months feeling quite anxious,” she told 
me. “I would hear young people around me talk about it and they were 
convinced that the world was going to end and they were going to die.” 99 

Studies find that climate alarmism is contributing to rising anxiety and 
depression, particularly among children. 100 In 2017, the American 
Psychological Association diagnosed rising eco-anxiety and called it “a 
chronic fear of environmental doom.” 101 In September 2019, British 
psychologists warned of the impact on children of apocalyptic discussions of 
climate change. In 2020, a large national survey found that one out of five 


British children was having nightmares about climate change. 102 

“There is no doubt in my mind that they are being emotionally impacted,” 
one expert said. 103 

“I found a lot of blogs and videos talking about how we’re going extinct at 
various dates, 2030, 2035, from societal collapse,” said Jeffrey. “That’s when 
I started to get quite worried. I tried to forget it at first but it kept popping up 
in my mind. 

“One of my friends was convinced there would be a collapse of society in 
2030 and ‘near term human extinction’ in 2050,” said Jeffrey. “She 
concluded that we’ve got ten years left to live.” 

Extinction Rebellion activists stoked those fears. Extinction Rebellion 
activists gave frightening and apocalyptic talks to schoolchildren across 
Britain. In one August talk, an Extinction Rebellion activist climbed atop a 
desk in the front of a classroom to give a terrifying talk to children, some of 
whom appear no older than ten years old. 104 

Some journalists pushed back against the group’s alarmism. The BBC’s 
Andrew Neil interviewed a visibly uncomfortable Extinction Rebellion 
spokesperson in her mid-thirties named Zion Lights. 105 “One of your 
founders, Roger Hallam, said in April, ‘Our children are going to die in the 
next ten to twenty years,’ ” Neil says to Lights in the video. “What’s the 
scientific basis for these claims?” 

“These claims have been disputed, admittedly,” Lights says. “There are 
some scientists who are agreeing and some who are saying that they’re 
simply not true. But the overall issue is that these deaths are going to 
happen.” 

“But most scientists don’t agree with this,” says Neil. “I looked through 
[the Intergovernmental Panel on Climate Change’s recent reports] and see no 
reference to billions of people going to die, or children going to die in under 
twenty years. . . . How would they die?” 

Responds Lights, “Mass migration around the world is already taking place 
due to prolonged drought in countries, particularly in South Asia. There are 
wildfires in Indonesia, the Amazon rainforest, also Siberia, the Arctic.” 

“These are really important problems,” Neil says, “and they can cause 
fatalities. But they don’t cause billions of deaths. They don’t mean that our 
young people will all be dead in twenty years.” 

“Perhaps not in twenty years,” acknowledges Lights. 

“I’ve seen young girls on television, part of your demonstration . . . crying 


because they think they’re going to die in five or six years’ time, crying 
because they don’t think they’ll ever see adulthood,” says Neil. “And yet 
there’s no scientific basis for the claims that your organization is making.” 

“I’m not saying that because I’m alarming children,” replies Lights. 
“They’re learning about the consequences.” 

Happily, not all of Britain’s schoolchildren trusted Extinction Rebellion to 
honestly and accurately explain the consequences. “I did research and found 
there was a lot of misinformation on the denial side of things and also on the 
doomsayer side of things,” Lauren Jeffrey told me. 

In October and November 2019, she posted seven videos to YouTube and 
joined Twitter to promote them. “As important as your cause is,” said Jeffrey 
in one of the videos, an open letter to Extinction Rebellion, “your persistent 
exaggeration of the facts has the potential to do more harm than good to the 
scientific credibility of your cause as well as to the psychological well-being 
of my generation.” 106 


8. Apocalypse Never 

In November and December 2019, I published two long articles criticizing 
climate alarmism and covering material similar to what I’ve written above. I 
did so in part because I wanted to give scientists and activists, including those 
whom I criticized, a chance to respond or correct any errors I might have 
made in my reporting before publishing this book. Both articles were widely 
read, and I made sure the scientists and activists I mentioned saw my article. 
Not a single person requested a correction. Instead, I received many emails 
from scientists and activists alike, thanking me for clarifying the science. 

One of the main questions I received, including from a BBC reporter, was 
whether some alarmism was justified in order to achieve changes to policy. 
The question implied that the news media aren’t already exaggerating. 

But consider a June Associated Press article. It was headlined, “UN 
Predicts Disaster if Global Warming Not Checked.” It was one of many 
apocalyptic articles that summer about climate change. 

In the article, a “senior U.N. environmental official” claims that if global 
warming isn’t reversed by 2030, then rising sea levels could wipe “entire 
nations ... off the face of the Earth.” 

Crop failures coupled with coastal flooding, he said, could provoke “an 


exodus of ‘eco-refugees,’ ” whose movements could wreak political chaos 
the world over. Unabated, the ice caps will melt away, the rainforests will 
burn, and the world will warm to unbearable temperatures. 

Governments “have a ten-year window of opportunity to solve the 
greenhouse effects before it goes beyond human control,” said the U.N. 
official. 

Did the Associated Press publish that apocalyptic warning from the United 
Nations in June 2019? No, June 1989. And, the cataclysmic events the U.N. 
official predicted were for the year 2000, not 2030. 1( 

In early 2019, Roger Pielke reviewed the apocalyptic climate tract. The 
Uninhabitable Earth, for the Financial Times. In his review, Pielke described 
a filtering mechanism that results in journalists, like the one who wrote the 
book, getting the science so wrong. 

“The scientific community produces carefully caveated scenarios of the 
future, ranging from the unrealistically optimistic to the highly pessimistic,” 
Pielke wrote. By contrast, “Media coverage tends to emphasize the most 
pessimistic scenarios and in the process somehow converts them from worst- 
case scenarios to our most likely futures.” 

The author of The Uninhabitable Earth, like other activist journalists, 
simply exaggerated the exaggerations. He “assembled the best of this already 
selective science to paint a picture containing ‘enough horror to induce a 
panic attack in even the most optimistic.’ ” 108 

What about so-called tipping points, like the rapid, accelerating, and 
simultaneous loss of Greenland or West Antarctic ice sheets, the drying out 
of and die-back of the Amazon, and a change of the Atlantic Ocean 
circulation? The high level of uncertainty on each, and a complexity that is 
greater than the sum of its parts, make many tipping point scenarios 
unscientific. That’s not to say that a catastrophic tipping point scenario is 
impossible, only that there is no scientific evidence that one would be more 
probable or catastrophic than other potentially catastrophic scenarios, 
including an asteroid impact, super-volcanoes, or an unusually deadly 
influenza virus. 

Consider the other threats humankind has recently been forced to cope 
with. In July 2019, NASA announced it had been caught by surprise when a 
“city-killer” asteroid passed by — just one-fifth of the distance between Earth 
and Moon. 109 In December 2019, a volcano unexpectedly erupted in New 
Zealand, killing twenty-one people. 11 ' And in early 2020, governments 


around the world scrambled to cope with an unusually deadly flu-like virus 
that experts say may kill millions of people. 111 

Have governments sufficiently invested to detect and prevent asteroids, 
super-volcanoes, and deadly flus? Perhaps, or perhaps not. While nations take 
reasonable actions to detect and avoid such disasters they generally don’t take 
radical actions for the simple reason that doing so would make societies 
poorer and less capable of confronting all major challenges, including 
asteroids, super-volcanoes, and disease epidemics. 

“Richer countries are more resilient,” climate scientist Emanuel said, “so 
let’s focus on making people richer and more resilient.” 

The risk of triggering tipping points increases at higher planetary 
temperatures, and thus our goal should be to reduce emissions and keep 
temperatures as low as possible without undermining economic development. 
Said Emanuel, “We’ve got to come up with some kind of middle ground. We 
shouldn’t be forced to choose between growth and lifting people out of 
poverty and doing something for the climate.” 112 

The new good news is that carbon emissions have been declining in 
developed nations for more than a decade. In Europe, emissions in 2018 were 
23 percent below 1990 levels. In the U.S., emissions fell 15 percent from 
2005 to 2016. 113 

The U.S. and Britain have seen their carbon emissions from electricity, 
specifically, decline by an astonishing 27 percent in the U.S. and 63 percent 
in the U.K., between 2007 and 2018. 114 

Most energy experts believe emissions in developing nations will peak and 
decline, just as they did in developed nations, once they achieve a similar 
level of prosperity. 

As a result, global temperatures today appear much more likely to peak at 
between two to three degrees centigrade over preindustrial levels, not four, 
where the risks, including from tipping points, are significantly lower. The 
International Energy Agency (IEA) now forecasts carbon emissions in 2040 
to be lower than in almost all of the IPCC scenarios. 115 

Can we credit thirty years of climate alarmism for these reductions in 
emissions? We can’t. Total emissions from energy in Europe’s largest 
countries, Germany, Britain, and France, peaked in the 1970s, thanks mostly 
to the switch from coal to natural gas and nuclear — technologies that 
McKibben, Thunberg, AOC, and many climate activists adamantly oppose. 


2 

Earth’s Lungs Aren’t Burning 


1. Earth’s Lungs 

In August 2019, Leonardo DiCaprio, Madonna, and soccer star Cristiano 
Ronaldo shared photographs of the green Amazon rainforest ablaze with 
smoke pouring out of it. On Instagram, DiCaprio wrote, “The lungs of the 
Earth are in flames.” Ronaldo tweeted to his eighty-two million followers, 
“The Amazon Rainforest produces more than 20 percent of the world’s 
oxygen.” 1 

The New York Times explained, “The Amazon is often referred to as 
Earth’s ‘lungs,’ because its vast forests release oxygen and store carbon 
dioxide, a heat-trapping gas that is a major cause of global warming.” 2 The 
Amazon, which covers more than two million square miles of Brazil, 
Colombia, Peru, and other South American countries, could soon “self- 
destruct,” the Times reported. It would be “a nightmare scenario that could 
see much of the world’s largest rainforest erased from the earth. . . . Some 
scientists who study the Amazon ecosystem call it imminent.” 3 

Wrote another Times reporter, “If enough [Amazon] rain forest is lost and 
can’t be restored, the area will become savanna, which doesn’t store as much 
carbon, meaning a reduction in the planet’s Tung capacity.’ ” 4 

Writers compared the Amazon fires to the detonation of nuclear weapons. 
“The destruction of the Amazon is arguably far more dangerous than the 
weapons of mass destruction that have triggered a robust response,” wrote a 
reporter for The Atlantic. If another 20 percent of the Amazon is lost, wrote a 
reporter for The Intercept, it would release a “doomsday bomb of stored 
carbon.” 5 

The news media, high-profile celebrities, and European leaders blamed 
Brazil’s new president, Jair Bolsonaro. European leaders threatened not to 


ratify a major trade deal with Brazil. “Our house is burning—literally,” 
tweeted French president Emmanuel Macron, days before he hosted a 
meeting of the seven largest economies, the G7, in France. 6 

Beyond the Amazon, reported the Times, “in central Africa, vast stretches 
of savanna are going up in flame. Arctic regions in Siberia are burning at a 
historic pace.” 7 

One month later, Greta Thunberg and other student climate activists sued 
Brazil for not doing enough to stop climate change. “Brazil’s rollbacks are 
already starting to have a damaging effect,” the students’ attorneys wrote. 
“As it stands, the Amazon acts as a large carbon sink, absorbing a quarter of 
the carbon taken up by forests around the world every year.” 8 

Like many Generation Xers, my concern about rainforest destruction dates 
back to the late 1980s. In 1987, a San Francisco environmental group called 
Rainforest Action Network launched a consumer boycott against the fast- 
food giant Burger King, which was purchasing hamburger meat produced on 
land in Costa Rica that was formerly a rainforest. 

In order to produce beef, farmers in Latin America and other countries 
clear rainforests in order to raise and graze cattle. I watched CNN and other 
TV news outlets show dramatic images of fires and indigenous people fleeing 
their ancestral homes. 

Upset by the images of destruction, I held a backyard party on my 
sixteenth birthday to raise money for Rainforest Action Network. I charged 
people $5 to attend and raised about one hundred dollars. 

Today, as back then, the use of land as pasture for beef production is 
humankind’s single largest use of Earth’s surface. We use twice as much land 
for beef and dairy production as for our second largest use of Earth, which is 
growing crops. Nearly half of Earth’s total agricultural land area is required 
for ruminant livestock, which includes cows, sheep, goats, and buffalo. 9 

In the Amazon, the first people to exploit the forest are loggers, who 
extract valuable wood. They are followed by ranchers, who cut down the 
forest, burn it, and then graze cattle to establish ownership. 

Because beef production was causing rainforest destruction, I stopped 
eating it and became fully vegetarian when I went to college in fall 1989. 

For me, the nightmare of rainforest destruction was balanced by a feeling 
of success. By October 1987, Rainforest Action Network’s Burger King 
boycott had succeeded. The fast-food chain announced it would stop 
importing beef from Costa Rica. In some small way, I felt I had helped save 


the rainforests. 


to 


2. "There’s No Science Behind That” 

At fifteen years old, I started an Amnesty International chapter at my high 
school. A teacher asked my club supervisor, the school counselor, whether I 
was a communist. Two years later, I confirmed their suspicions by 
persuading my school principal to let me spend the fall semester of my senior 
year in Nicaragua to learn Spanish and witness the Sandinista socialist 
revolution. Afterward, I traveled throughout Central America, making 
relationships with small farmer cooperatives. 

While attending college, I learned Portuguese so I could live in Brazil and 
work with the Landless Workers’ Movement and the Workers Party in the 
semi-Amazonian state of Maranhao in Brazil. I returned there several times 
between 1992 and 1995. I loved Brazil and even imagined for a time that I 
would move there permanently to work with the Landless Workers’ and 
Workers Party. 

I attended the 1992 United Nations environment summit in Rio de Janeiro, 
where deforestation was a hot topic. The head of Rainforest Action Network, 
who five years earlier had forced Burger King to change its practices, staged 
a noisy protest. I was swept up in the excitement of a country emerging from 
several decades of military dictatorship. 

I returned to Brazil several more times. I did field work in the semi- 
Amazon with small farmers defending their land from larger farmers seeking 
to take it over. I dated a Brazilian documentary filmmaker who was 
connected to the Workers Party and the left-wing non-governmental 
organization (NGO) scene in Rio de Janeiro. By 1995,1 was interviewing the 
leading lights of Brazil’s progressive movement, from the first Afro-Brazilian 
senator and favelada, Benedita da Silva, as well as Luiz Inacio “Lula” da 
Silva, who went on to be elected president in 2002. 

I continued to write about the Amazon throughout the years and so, when 
the firestorm of publicity over the Amazon raged in the late summer of 2019, 
I decided to call Dan Nepstad, a lead author of a recent IPCC report on the 
Amazon. I asked him whether it was true that the Amazon was a major 
source of Earth’s oxygen supply. 

“It’s bullshit,” he told me. “There’s no science behind that. The Amazon 


produces a lot of oxygen, but it uses the same amount of oxygen through 
respiration, so it’s a wash.” 11 

According to an Oxford University ecologist who studies them, Amazon 
plants consume about 60 percent of the oxygen they produce in respiration, 
the biochemical process whereby they obtain energy. Microbes, which break 
down rainforest biomass, consume the other 40 percent. “So, in all practical 
terms, the net contribution of the Amazon ECOSYSTEM (not just the plants 
alone) to the world’s oxygen is effectively zero,” the ecologist writes. “The 
same is pretty much true of any ecosystem on Earth, at least on the timescales 
that are relevant to humans (less than millions of years).” 12 

As for lungs, they absorb oxygen and emit carbon dioxide. By contrast, the 
Amazon, and all plant life, store carbon, though not 25 percent, as the student 
climate activists who sued Brazil claimed, but rather 5 percent. 13 

As for the photos that celebrities shared on social media, they weren’t 
actually of the Amazon on fire. Many weren’t even of the Amazon. The 
photo Ronaldo shared was taken in southern Brazil, far from the Amazon— 
and it was taken in 2013, not 2019. 1 The photo Madonna shared was more 
than thirty years old. 16 

In reality, almost everything the news media reported in summer 2019 
about the Amazon was either wrong or deeply misleading. 

Deforestation had risen, but the increase had started in 2013, a full six 
years before President Bolsonaro took office. In 2019, the area of Amazon 
land deforested was just one-quarter of the amount of land that was 
deforested in 2004. And while the number of fires in Brazil in 2019 was 
indeed 50 percent higher than the year before, it was just 2 percent higher 
than the average during the previous ten years. 18 

Against the horrifying picture painted of an Amazon forest on the verge of 
disappearing, a full 80 percent remains standing. Between 18 to 20 percent of 
the Amazon forest is still “up for grabs” (terra devoluta ) and remains at risk 
of being deforested. 19 

It is true, however, that deforestation is fragmenting the Amazon and 
destroying the habitats of species of high conservation value. Big cats such as 
jaguars, pumas, and ocelots and other large mammal species need contiguous, 
unfragmented habitat to survive and thrive. Many tropical species, including 
ones in the Amazon, depend on “primary” old-growth forest. While 
mammals can reinhabit secondary forests, it often takes many decades or 


even centuries for forests to return to their original abundance. 20 

But rainforests in the Amazon and elsewhere in the world can only be 
saved if the need for economic development is accepted, respected, and 
embraced. By opposing many forms of economic development in the 
Amazon, particularly the most productive forms, many environmental NGOs, 
European governments, and philanthropies have made the situation worse. 


3. Looking Down on the Poor 

In 2016, the Brazilian model Gisele Biindchen flew over the Amazon forest 
with the head of Greenpeace Brazil as part of a National Geographic 
television series called Years of Living Dangerously. At first, they fly over an 
endless green forest. “The beauty seems to go on forever,” Biindchen says in 
her voice-over, “but then [Greenpeace’s Paulo] Adario tells me to brace 
myself.” She is horrified by what comes next. Below her are fragments of 
forest next to cattle ranches. “All these large geometric shapes carved into the 
landscape are because of cattle?” she asks. 

“Everything starts with small logging roads,” Adario explains. “The road 
stays and then a cattle rancher comes and then he starts cutting the remaining 
trees.” 

“And cattle is not even natural of the Amazon!” Biindchen says. “It is not 
even supposed to be here!” 

“No, definitely not,” confirms Adario. “Imagine the destruction of this 
beautiful forest to produce cattle. When you eat a burger you don’t realize 
your burger is coming from rainforest destruction.” Biindchen starts to tear 
up. “It’s shocking isn’t it?” asks Adario. 21 

But is it really so shocking? After all, agricultural expansion in Brazil is 
happening nearly identically to how it occurred in Europe hundreds of years 
ago. 

Between 500 and 1350, forests went from covering 80 percent of western 
and central Europe to covering half of that. Historians estimate that the 
forests of France were reduced from being thirty million hectares (about 
seventy-four million acres) to thirteen million (about thirty-two million acres) 
between 800 and 1300. Forests covered 70 percent of Germany in the year 
900 but just 25 percent by 1900. 22 


And yet developed nations, particularly European ones, which grew 
wealthy thanks to deforestation and fossil fuels, are seeking to prevent Brazil 
and other tropical nations, including the Congo, from developing the same 
way. Most of them, including Germans, produce more carbon emissions per 
capita, including by burning biomass, than do Brazilians even when taking 
into account Amazon deforestation. 

The good news is that, globally, forests are returning, and fires are 
declining. There was a whopping 25 percent decrease in the annual area 
burned globally from 1998 to 2015, thanks mainly to economic growth. That 
growth created jobs in cities for people, allowing them to move away from 
slash-and-burn farming. And economic growth allowed farmers to clear 
forests for agriculture using machines, instead of fire. 24 

Globally, new tree growth exceeded tree loss for the last thirty-five years, 
by an area the size of Texas and Alaska combined. An area of forest the size 
of Belgium, Netherlands, Switzerland, and Denmark combined grew back in 
Europe between 1995 and 2015. And the amount of forests in Sweden, 
Greta Thunberg’s home nation, has doubled during the last century. 26 

Roughly 40 percent of the planet has seen “greening”—the production of 
more forest and other biomass growth—between 1981 and 2016. Some of 
this greening is due to a reversion of former agricultural lands to grasslands 
and forests, and some of it is due to deliberate tree planting, particularly in 
China. 2 ' This is even true in Brazil. While the world’s attention has been 
focused on the Amazon, forests are returning in the southeast, which is the 
more economically developed part of Brazil. This is due to both rising 
agricultural productivity and environmental conservation. 28 

Part of the reason the planet is greening stems from greater carbon dioxide 
in the atmosphere, and greater planetary warming. 29 Scientists find that plants 
grow faster as a result of higher carbon dioxide concentrations. From 1981 to 
2016, four times more carbon was captured by plants due to carbon-boosted 
growth than from biomass covering a larger surface of Earth. 30 

There is little evidence that forests around the world are already at their 
optimum temperature and carbon levels. Scientists find that higher levels of 
carbon dioxide in the atmosphere available for photosynthesis will likely 
offset declines in the productivity of photosynthesis from higher 
temperatures. 31 A major study of fifty-five temperate forests found higher 
growth than expected, due to higher temperatures resulting in a longer 


growing season, higher carbon dioxide, and other factors. 32 And faster 
growth means there will be a slower accumulation of carbon dioxide in the 
atmosphere. 

None of this is to suggest that rising carbon emissions and climate change 
bring no risks. They do. But we have to understand that not all of their 
impacts will be bad for the natural environment and human societies. 

Nor does any of this mean we shouldn’t be concerned about the loss of 
primary old-growth forests in the Amazon and elsewhere in the world. We 
should be. Old-growth forests offer unique habitats to species. While the total 
amount of forest cover in Sweden has doubled during the last century, many 
of the new forests have been in the form of monocultural tree farms. 3 " But if 
we are to protect the world’s remaining old-growth forests, we’re going to 
need to reject environmental colonialism and support nations in their 
aspirations to develop. 


4. Romance and Reality 

I am sensitive to the insensitive behaviors of developed-world 
environmentalists because I lived with the small farmers Blindchen looked 
down upon, and life was exceedingly difficult. 

I grew up in middle-class comfort and was unprepared for the extreme 
poverty I experienced when I went to Nicaragua as a teenager. In lieu of hot 
showers and flush toilets, I poured bowls of cold water over my head, 
shivered, and used outhouses, like everyone else. Several times I became 
sick, likely from contaminated water. 

The country was in its ninth year of civil war and people were increasingly 
desperate. One night, my Spanish teacher hosted her students for dinner. She 
lived in what can only be described as a shack, roughly thirty feet by ten feet. 
I helped make spaghetti. We drank beer and smoked cigarettes. I asked her, 
tactlessly, how much it would cost to buy a house like hers. She responded by 
offering to sell it to me for $100. I came home with intestinal parasites and a 
burning desire to help improve lives there. 

Life in the Amazon was in many ways much harder than life in Central 
America because the communities are so much more remote. I lived in 
communities in Brazil that engaged in slash-and-burn agriculture. It starts 


with cutting trees in the forest, letting the wood and biomass dry, then 
burning it. The ash fertilizes the fields. Crops are then planted, returning a 
very small yield. 

The people I worked with were too poor to have much livestock, though 
that was the next rung up the economic ladder. Slashing and burning was 
brutal work. The men drank large quantities of rum while doing it. We passed 
cooler and more pleasant afternoons fishing at the river. 

The Amazon and semi-Amazonian northwest and central regions of Brazil 
are as hot as the Congo, with annual average temperatures near 90 degrees 
Fahrenheit. Higher temperatures reduce labor productivity, which helps 
explain why nations in tropical climates are less developed than nations in 
temperate ones. It is simply too hot to work for much of the day. 34 

In Brazil, as in Nicaragua, my enthusiasm for socialist cooperatives was 
often greater than of that the small farmers who were supposed to benefit 
from them. Most of the small farmers I interviewed wanted to work their own 
plot of land. They might be great friends with their neighbors and even be 
related to them by birth or marriage, but they didn’t want to farm with them. 
They didn’t want to be taken advantage of by somebody who didn’t work as 
hard as them, they told me. 

I can count on a single hand the number of young people who told me they 
wanted to remain on their family’s farm and work their parents’ land. The 
large majority of young people wanted to go to the city, get an education, and 
get a job. They wanted a better life than what low-yield peasant farming 
could provide. They wanted a life more like mine. And I knew, of course, 
that I didn’t want to be a small farmer. Why did I ever think anyone else 
wanted to? The reality I lived, up close and in person, made it impossible for 
me to hold on to my romantic views. 

In August 2019, the news media’s portrayal of the burning rainforest as a 
result of greedy corporations, nature-hating farmers, and corrupt politicians 
annoyed me. I had understood for a quarter century that rising deforestation 
and fires are primarily the result of politicians responding to popular 
economic demands, not lack of concern for the natural environment. 

The reason deforestation in Brazil rose again starting in 2013 was that of a 
severe economic recession and reduced law enforcement. The election of 
Bolsonaro in 2018 was as much an effect of rising demand for land as it was 
a cause of rising deforestation. Of Brazil’s 210 million people, a full 55 
million live in poverty. An additional 2 million Brazilians fell into poverty 


between 2016 and 2017. 35 

And the notion that the Amazon is populated mostly by indigenous people 
victimized by nonindigenous people is wrong. Just one million of the thirty 
million Brazilians who live in the Amazon region are indigenous, and some 
tribes control very large reserves. 36 There are 690 indigenous reserves 
covering an astonishing 13 percent of Brazil’s landmass, almost all of them in 
the Amazon. Just nineteen thousand Yanomami Indians effectively own an 
area slightly larger than the size of Hungary. ' Some engage in logging. 38 

Anyone looking to understand why Brazil cuts down its rainforests to 
produce soy and meat for export must start with the reality that it is trying to 
lift the last one-quarter of its population out of a poverty comparable to that 
of Bernadette in the Congo, of which environmentalists in Europe and North 
America are oblivious or, worse, unconcerned. 


5. Fire and Food 

Sometime between AD 900 and 950, Maori hunter-gatherers arrived by boat 
at what is today known as New Zealand, likely from other Pacific islands to 
the northeast. To their delight they found the island thick with moas, ostrich¬ 
like birds that stood an astonishing sixteen feet tall. Moas weren’t able to fly. 
Nor did they have any other means to protect themselves from the Maori. 39 

To catch them, the Maori would set forest fires, which would push moas to 
the edges of the forest where they could be more easily slaughtered. The 
Maori came to rely so much on moas for food, as well as for tools and 
jewelry, that they called them their “primary source.” During dry and windy 
seasons, the fires burned large landscapes, massively altered natural 
environments, and destroyed the habitats of other species. 

In New Zealand, the conifer forests burned quickly during the hot and dry 
summer months and could not regenerate; they were replaced by bracken, 
fern, and scrub. But this hadn’t put an end to the Maori practice of starting 
forest fires. “We saw either smoke by day and fires by night,” Captain Cook 
wrote, “in all parts of it.” 40 

Within three hundred years, half of New Zealand was deforested, moas 
teetered on the brink of extinction, and the Maori were facing rapid 
environmental and social change. By the time Cook arrived in the 1770s, the 


Maori had completely wiped out the moa, and they had been forced to take 
up slash-and-burn farming. 

What happened in New Zealand was typical of what had happened around 
the world ten thousand years ago. A few million humans globally killed 
millions of large mammals each year, resulting in species extinctions. 41 

What we today view as a pleasing natural landscape—a grassy meadow 
surrounded by a forest and with a river running through it—is often a 
landscape created by humans to hunt game seeking out drinking water. 42 
Using fire to create a meadow in which to slaughter animals is one of the 
most frequent mentions of the uses of fire by hunter-gatherers around the 
world. The meadows of the North American eastern forests would have 
disappeared had they not been burned annually by Indians for five thousand 
years. And in the Amazon, hunter-gatherers burned forests and introduced 
new species. 

Hunting by luring game is more energy efficient than chasing it. Over 
time, trapping wild animals within enclosed spaces evolved into the 
domestication of animals for livestock. 43 

Fire made communities more secure from human and nonhuman predators, 
allowed them to expand all over the world, and required new behaviors 
around eating, organizing societies, and procreating. Hunting with fire 
became a crucial milestone in the creation of both what we think of as nation¬ 
states and markets, through the demarcation of control by individuals and 
groups competing for food. Indeed, fire was used differently in different 
zones, for security, agriculture, and hunting. 44 

Fire allowed for the creation of sexually monogamous family units. And it 
allowed for the hearth as a place for reflection and discussion and widening 
social and group intelligence. 

All over the planet, deforestation through fire gave rise to agriculture by 
fertilizing soils favoring blueberries, hazelnuts, grains, and other useful crops. 
Today, many tree species require fire for their seeds to grow into trees. Fire is 
also essential, as we saw with both California and Australia, for clearing 
woody biomass from the forest floor. 

In short, fire and deforestation for meat production are major parts of what 
made us humans. 45 The only way Adario, Biindchen, and other 
environmentalists could find meat production in the Amazon so shocking is 
by knowing none of that history. 


For twenty-first-century environmentalists, the word wilderness has 
positive connotations, but in the past it was a frightful “place of wild beasts.” 
European farmers viewed forests as places of danger, which they often were, 
home to both dangerous animals like wolves and menacing humans like 
outlaw gangs. In the fairy tale “Hansel and Gretel,” two children get lost in 
the forest and fall into the hands of a witch. In “Little Red Riding Hood,” a 
little girl traveling through the forest is terrorized by a wolf. 46 

Thus, for early European Christians, removing the forest was good, not 
bad. Early Christian fathers, including Saint Augustine, taught that it was 
humankind’s role to finalize God’s creation on Earth and grow closer to Him. 
Forests and wilderness areas were places of sin; clearing them to make farms 
and ranches was the Lord’s work. 

Europeans believed humans were blessed and distinct for their 
transformative powers. Monks tasked with the work of creating a clearing in 
the woods literally imagined themselves expelling the devil from Earth. They 
weren’t trying to create Eden but rather a New Jerusalem: a civilization that 
mixed town and country, sacred and profane, commerce and faith. 

It was only after humans started living in cities, and growing wealthier, 
that they started to worry about nature for nature’s sake. 4 Europeans who, in 
the nineteenth century had viewed the Amazon as “jungle,” a place of danger 
and disorder, came to see it in the late twentieth century as “rainforest,” a 
place of harmony and enchantment. 


6. Greenpeace Fragments the Forest 

Insensitivity to Brazil’s need for economic development led environmental 
groups, including Greenpeace, to advocate policies that contributed to the 
fragmentation of the rainforest and the unnecessary expansion of cattle 
ranching and farming. Environmental policies should have resulted in 
“intensification,” growing more food on less land. Instead, they resulted in 
extensification and a political and grassroots backlash by farmers that resulted 
in rising deforestation. 

“The mastermind of the soy moratorium was Paulo Adario of Greenpeace 
Brazil,” said Nepstad. Adario is the man who made Biindchen cry. “It started 
with a Greenpeace campaign. People dressed up like chickens and walked 


through a number of McDonald’s restaurants in Europe. It was a big 
international media moment.” 48 

Greenpeace demanded a far stricter Forest Code than the one that had been 
imposed by the Brazilian government. 49 Greenpeace and other environmental 
NGOs insisted that landowners keep a large amount, 50 to 80 percent, of their 
property as forest through Brazil’s Forest Code. 

Nepstad said the stricter Forest Code cost farmers $10 billion in forgone 
profits and forest restoration. “There was an Amazon Fund set up in 2010 
with $1 billion from Norwegian and German governments but none of it ever 
made its way to the large and medium-sized farmers,” says Nepstad. 

“Agribusiness is 25 percent of Brazil’s GDP and it’s what got the country 
through the recession,” said Nepstad. “When soy farming comes into a 
landscape, the number of fires goes down. Fittle towns get money for 
schools, GDP rises, and inequality declines. This is not a sector to beat up on, 
it’s one to find common ground with.” 50 

Greenpeace sought stricter restrictions on farming in the savannah forest, 
known as the Cerrado, where much of the soy in Brazil is grown. “Farmers 
got nervous that there was going to be another moratorium by governments 
on Brazilian soy imports,” explains Nepstad. “The Cerrado is 60 percent of 
the nation’s soy crop. The Amazon is 10 percent. And so this was a much 
more serious matter.” 51 

Greenpeace’s campaign led journalists, policymakers, and the public to 
conflate the Cerrado savanna with the Amazon rainforest, and thus believe 
that the expansion of soy farming in the Cerrado was the same as logging the 
rainforest. 

But there is far more economic and ecological justification for 
deforestation in the Cerrado, which is less biologically diverse and has soils 
more suited to soy farming, than in the rainforest. By conflating the two 
regions, Greenpeace and journalists exaggerated the problem and created the 
wrong impression that both places are of equal ecological and economic 
value. 

Greenpeace wasn’t the first organization that tried to prevent Brazil from 
modernizing and intensifying agriculture. In 2008, the World Bank published 
a report that “basically said that small is beautiful, that modern, 
technologically sophisticated agriculture (and especially the use of GMOs) 
was bad,” wrote the World Bank’s representative at the time to Brazil. The 
report said that “the path that should be followed was small and organic and 


local agriculture.” 52 

The World Bank report enraged Brazil’s agriculture minister, who called 
the Bank’s representative and asked, “How can the World Bank produce such 
an absurd report. Following the ‘wrong path’ Brazil has become an 
agricultural superpower, producing three times the output we produced thirty 
years ago, with 90 percent of this coming from productivity gains!” 53 

The report added insult to injury. The World Bank had already cut 90 
percent of its development aid for Brazil’s agricultural research efforts as 
punishment because Brazil sought to grow food in the same ways that 
wealthy nations do. 54 

Brazil was able to make up for the aid that World Bank had denied it with 
its own resources. After it did so, Greenpeace pressured food companies in 
Europe to stop buying soy from Brazil. 55 “There’s this exaggerated 
confidence, this hubris,” said Nepstad, “that regulation upon regulation, 
without really thinking of the farmer’s perspective.” 56 

Much of the motivation to stop farming and ranching is ideological, 
Nepstad said. “It’s really antidevelopment, you know, anti-capitalism. 
There’s a lot of hatred of agribusiness. Or at least hatred of agribusiness in 
Brazil. The same standard doesn’t seem to apply to agribusiness in France 
and Germany.” 57 

The increase in deforestation in 2019 is to some extent Bolsonaro fulfilling 
a campaign promise to farmers who were “fatigued with violence, the 
recession, and this environmental agenda,” Nepstad said. “They were all 
saying, ‘You know, it’s this forest agenda that will get this guy [Bolsonaro] 
elected. We’re all going to vote for him.’ And farmers voted for him in 
droves. I see what’s happening now, and the election of Bolsonaro, as a 
reflection of major mistakes in [environmentalist] strategy.” 58 

I asked Nepstad how much of the backlash was due to the government’s 
enforcement of environmental laws and how much was due to NGOs like 
Greenpeace. “I think most of it was NGO dogmatism,” he said. “We were in 
a really interesting space in 2012, ’13, ’14 because the farmers felt satisfied 
with the article of the Forest Code dedicated to compensating farmers, but it 
never happened.” 59 

Brazil’s soy farmers were willing to cooperate with reasonable 
environmental rules before Greenpeace started making more extreme 
demands. “What the farmers needed was basically amnesty on all of the 


illegal deforestation up through 2008,” said Nepstad. “And winning that, they 
felt like, ‘Okay, we could comply with this law.’ I side with the farmers on 
this.” 60 

What’s happened in the Amazon is a reminder that concentrating farming 
in some areas allows governments to protect primary forest habitats so that 
they can remain relatively intact, wild, and biodiverse. The Greenpeace/NGO 
strategy resulted in landowners clearing forest elsewhere, in order to expand 
their footprint. “I think the Forest Code has fostered fragmentation,” Nepstad 
told me. 61 

Green NGOs have had a similar impact in other parts of the world. After 
environmentalists encouraged such fragmentation in palm oil plantations in 
Southeast Asia as a measure supposedly friendly to wildlife, scientists found 
a 60 percent reduction in the abundance of important bird species. 62 


7. “Take Your Dough and Reforest Germany” 

Greenpeace’s agenda fit neatly into the agenda of European farmers to 
exclude low-cost Brazilian food from the European Union. The two European 
nations that were the most critical of deforestation and fires in the Amazon 
also happened to be the two countries whose farmers most resisted the 
Mercosur free trade agreement with Brazil: France and Ireland. 

“Brazilian farmers want to extend [the free trade agreement] EU- 
Mercosur,” noted Nepstad, “but [French president Emmanuel] Macron is 
inclined to shut it down because the French farm sector doesn’t want more 
Brazilian food products coming into the country.” 63 

Indeed, it was President Macron who started the global news media fervor 
about Amazon deforestation just a few days before France hosted the G7 
meeting. Macron said France would not ratify a major trade deal between 
Europe and Brazil so long as Brazil’s president did nothing to reduce 
deforestation. 

In Brussels, the capital of the European Commission, the attacks on Brazil 
by France and Ireland “raised eyebrows,” noted Forbes business reporter 
Dave Keating. “These also happen to be the two countries who have been 
most vocally opposed to the Mercosur deal on protectionist grounds.” 64 

According to Keating, “They are worried that their farmers will be 


overwhelmed by competition from South American beef, sugar, ethanol, and 
chicken. Beef, a staple of Argentinian and Brazilian agricultural exports, has 
been the most sensitive issue in these trade negotiations. Irish farmers in 
particular are expected to have a tough time competing with the influx.” 65 

“I don’t doubt the sincerity of Macron’s wish to protect the Paris 
Agreement,” a EU trade expert told Keating, “but it strikes me as suspicious 
that it’s these two countries raising the objection. It makes you wonder 
whether the Amazon fires are being used as a smokescreen for 
protectionism.” 66 

Macron’s attacks enraged Brazil’s president. “Few countries have the 
moral authority to talk about deforestation with Brazil,” said President 
Bolsonaro. “I would like to give a message to the beloved [German 
Chancellor] Angela Merkel. Take your dough and reforest Germany, okay? 
It’s much more needed there than here.” 67 

There was nothing “right wing” about the anger of Brazil’s president with 
foreign hypocrisy. Brazil’s former socialist president grew just as angry at the 
hypocrisy and neo-imperialism of foreign governments more than a decade 
earlier. “The wealthy countries are very smart, approving protocols, holding 
big speeches on the need to avoid deforestation,” said President Luiz Inacio 
“Lula” da Silva in 2007, “but they already deforested everything.” 68 


8. After Amazon Alarmism 

The increase in Amazon deforestation should lead the conservation 
community to repair its relationship with farmers and seek more pragmatic 
solutions. Farmers should be allowed to intensify production in some areas, 
particularly the Cerrado, to reduce pressure and fragmentation in other areas, 
particularly the rainforest. 

Creating parks and protected areas goes hand-in-hand with agricultural 
intensification. Simply making farming and ranching more productive and 
profitable without protecting natural areas is insufficient. By protecting some 
areas and intensifying on already-existing farms and ranches, Brazilian 
farmers and ranches could grow more food on less land and protect the 
natural environment. 69 

Researchers have found that the production of beef in Brazil is at less than 


half of its potential, which means that the amount of land required to produce 
beef could be massively reduced. Brazil’s lesser known Atlantic Forest, far 
more of which has been lost than the Amazon, could benefit enormously. 

“There is enough land for a large-scale restoration of the Atlantic Forest, 
the ‘hottest of hotspots,’ ” wrote a group of scientists, “where up to eighteen 
million hectares [an area twice the size of Portugal] could be restored without 
impeding national agricultural expansion. This would more than double the 
remaining area of this biome, slow the massive species extinctions, and 
sequester 7.5 billion tonnes of C0 2 .” 70 

Nepstad agrees. “There’s a huge area of unproductive land that’s growing 
fifty kilos of beef per hectare a year that should all go back to the forest.” 

In the Cerrado, the daily weight gain and milk production can be three 
times higher after simply switching to faster-growing and more nutritious 
grasses and using fertilizer. Doing so brings the added benefit of cutting 
emissions of methane, a greenhouse gas, per kilogram of meat in half, while 
reducing the amount of land required. 

“Let’s get the agrarian reform reserves, which are huge and close to cities, 
to grow vegetables and fruits and staples for the Amazon cities instead of 
them importing tomatoes and carrots from Sao Paulo,” said Nepstad. 

The World Bank and other agencies should support farmers seeking to 
intensify agricultural production. Research suggests that Brazilian farmers 
receiving technical assistance was the key factor in their adoption of methods 
proven to increase productivity. 3 

The determination by activist journalists and TV producers to paint 
deforestation in the Amazon as apocalyptic was inaccurate and unfair. Worse, 
it further polarized the situation in Brazil, making it harder to find pragmatic 
solutions between farmers and conservationists. 

As for the myth that the Amazon provides “20 percent of the world’s 
oxygen,” it appears to have evolved out of a 1966 article by a Cornell 
University scientist. Four years later, a climatologist explained in the journal 
Science why there was nothing to be frightened of. “In almost all grocery lists 
of man’s environmental problems is found an item regarding oxygen supply. 
Fortunately for mankind, the supply is not vanishing as some have 
predicted.” 74 

Unfortunately, neither is the supply of environmental alarmism. 


3 

Enough with the Plastic Straws 


1. The Final Straw 

In summer 2015, a PhD student studying marine biology was in a boat off the 
coast of Costa Rica scraping parasites off a sea turtle’s back when she noticed 
something stuck up its nose. Christine Figgener, then thirty-one years old, 
took out her video camera and asked a colleague to try to pull out the object. 
“Okay, I’m filming. You can go for it,” she says. “He’s going to be so 
happy.” 1 

As her colleague uses a pair of pliers to pull on the object, the turtle 
sneezes. “Have you ever heard a turtle sneeze?” she asks. 

“You know what this is?” the colleague asks. 

“Brain?” another man answers. 

“That’s a worm,” he replies. 

“Oh, that is disgusting,” says Figgener. “Oh my god.” 

The turtle writhes in pain as the researcher pulls on a thin gray object with 
a pair of pliers. 

“What the fuck?” says Figgener. 

Blood dribbles from the turtle’s nostril. 

“Oh, she’s bleeding,” says Figgener. “Is it a hookworm?” 

“I think it’s a tube worm,” answers the man pulling on the object. 

The turtle opens its mouth as though it wants to bite someone, and hisses. 
“I’m sorry, little one, but I think you’ll like it better afterwards,” Figgener 
says. 

“I don’t want to pull it too hard. I don’t know what’s attached to it,” the 
man says. 

“I understand that,” Figgener says. “I mean it’s bleeding already. Maybe 
it’s in her brain already.” 


“Eso es un gusano,” says one of the deckhands in Spanish. That’s a worm. 

“Si,” says Figgener. 

Later the man says, “Es una concha rara.” It’s a strange kind of shell. 

After pulling out part of the object, they debate how hard to pull on the 
partially removed object as blood drips down the boat wall. 

Finally the man says, “Es plastico.” It’s plastic. 

“Is it a straw? Don’t tell me it’s a freaking straw,” Figgener says. “Because 
in Germany we have those with a black stripe—” 

“Es un pajilla,” interrupts the man. It’s a plastic straw. 

“A straw! A plastic straw!” Figgener says. 

“Ya lo mordi y es plastico,” the man says. I bit it and it’s plastic. 

“Didn’t we have this discussion the other day about how useless freaking 
straws are?” Figgener asks. “So this is the reason why we do not need plastic 
straws.” 

They return to pulling on the straw. 

“I’m so sorry, baby,” Figgener tells the turtle. “I just wonder how she can 
breathe properly with that shit inside her.” 

The turtle hisses and wriggles in pain. At eight minutes into the video we 
hear a suction sound as the researcher yanks the rest of the plastic straw free 
from the turtle’s nose. 

“Ah, man!” says Figgener. “Show me, please.” In the final seconds of the 
video, blood drips from the turtle’s nose. 2 

When Figgener returned home that night, she uploaded her video to 
YouTube. 3 Within two days, millions had seen it. By 2020, the video had 
over sixty million views. 

Not long after Figgener’s video went viral, the city of Seattle announced a 
ban on plastic straws, followed shortly afterward by Starbucks, American 
Airlines, and the city of San Francisco. 4 

In the months and years since, people told her that they had reduced their 
use of plastic, including straws. “I’m of course happy,” she said later. 
“Everyone can do something at home, even if it’s one thing.” 5 

Perhaps. But when you consider that just 0.03 percent of the nine million 
tons of plastic waste that ends up in oceans every year is composed of straws, 
banning them seems like a profoundly small thing, indeed. 6 


2. The Persistence of Plastic 


When I spoke to Figgener by phone in late 2019, she told me that bans on 
plastic straws were “a great first step and conversation starter, but it will not 
fix our problems. A lot of the stuff I find in the ocean are single-use plastics. 
Styrofoam, to-go cups, plastic bags.” 7 

“The reason that I had this [turtle rescue] on camera was because I had 
been working with turtles for thirteen years, and plastic has been a constant 
byline to my work,” said Figgener, who earned a PhD in marine biology at 
Texas A&M University in 2019. 

Plastic waste can significantly increase sea turtles’ mortality rates. Half of 
all sea turtles have eaten plastic waste and in some parts of the world, 80 to 
100 percent have consumed plastic waste. Ingested plastic can kill turtles by 
reducing their ability to digest food as well as by rupturing their stomachs. 8 

“They ingest entire plastic bags,” Figgener said, “but they also ingest 
smaller, five- to ten-centimeter pieces that [in] some of their stomachs can 
cause obstructions, perforations, and can lead to starvation and internal 
bleedings.” 9 

Scientists in 2001 found that debris, mostly plastic, accounted for 13 
percent of green turtle deaths that were studied off the coast of Brazil. 10 In 
2017, scientists found that once a sea turtle had fourteen pieces of plastic in 
its gut, it had only a fifty-fifty chance of surviving. 11 

It’s not just turtles. In spring 2019, a dead sperm whale was found in Italy 
with more than forty-eight pounds of plastic tubing, dishes, and bags in its 
stomach. Most of the plastic was undigested and intact. It may have killed her 
fetus, which experts said was “in an advanced state of decomposition.” 

One month earlier, scientists in the Philippines found a beached whale with 
eighty-eight pounds of plastic in its body. In 2018, scientists in Spain found 
sixty pounds of plastic trash in a dead sperm whale. 12 “For every pound of 
tuna we’re taking out of the ocean, we’re putting two pounds of plastic in the 
ocean,” an ocean scientist reported. 13 

Seabird populations declined 70 percent between 1950 and 2010. 14 
“Essentially seabirds are going extinct,” a leading scientist said. “Maybe not 
tomorrow. But they’re headed down sharply. Plastic is one of the threats they 
face.” 15 Seabirds can eat up to 8 percent of their weight in plastic, which is 


the “equivalent to the average woman having the weight of two babies in her 
stomach,” noted another scientist. 11 

The share of seabird species found to be ingesting plastic rose to an 
estimated 90 percent in 2015, with the scientists studying the issue predicting 
an increase to 99 percent of species found with ingested plastic by 2050. 

Part of the reason we worry about plastics is that it seems to take so long 
for them to degrade. In 2018, the United Nations Environment Programme 
estimated that Styrofoam takes thousands of years to disintegrate. 18 


3. The Poverty of Waste 

Consumption of plastics has skyrocketed during the last several decades. 
Americans use ten times as much, per capita, as we did in 1960. 1 Between 
1950 and 2015, we went from producing 2 million tons of the stuff to nearly 
400 million tons globally. 20 Scientists estimate that the amount of plastic 
waste could increase ten-fold between 2015 and 2025. 

One study found that just four developing nations, China, Indonesia, 
Philippines, and Vietnam, produce half of all mismanaged plastic waste at 
risk of entering the ocean. One-quarter came from China alone. 22 

The vast majority of plastic waste in the marine environment comes from 
land-based sources like littering, manufacturing materials, and waste 
associated with coastal recreational activities. The rest comes from ocean- 
based debris like fishing nets and lines. 23 

Fishing nets and lines account for half of all waste within the infamous 
Great Pacific Garbage Patch. 2 Figgener reports finding “ghost nets 
swimming in our oceans,” rice bags, and other “big debris where turtles can 
become entangled.” 25 

“Recycling isn’t really working,” Figgener explains. “We’re not really 
recycling. When we do, it is kind of a downcycling, not an upcycling. 
Eventually, you know, recycling with plastics, unlike aluminum or glass, 
happens a few times, if at all, before it ends up in landfills.” 26 

In the United States in 2017, nearly 3 million tons of plastic waste were 
recycled, 5.6 million tons were incinerated, and almost 27 million tons were 
sent to landfills. 27 Comparing 2017 to 1990, landfill and incineration amounts 


have doubled while plastic recycling amounts increased eight-fold. More than 
25 million tons of plastic waste were produced in Europe in 2014, with 39 
percent incinerated, 31 percent sent to landfills, and 30 percent recycled. 28 

“Even though you put it in your recycling bin, that doesn’t mean it stays 
here in the U.S.,” said Figgener. “It actually gets shipped to China and Asia, 
Indonesia, and Malaysia, other countries that do not have the infrastructure to 
deal with all that waste.” 29 

In 2017, China abruptly announced that it would no longer accept large 
quantities of plastic waste from rich nations like the United States. At the 
time, China was importing $18 billion worth of solid waste. China’s rejection 
of waste was part of a broader health and environmental effort. 30 

A few months later, Malaysia had replaced China as the world’s solid 
waste dump, but its six-fold increase in solid waste imports in less than one 
year aroused domestic opposition. “Everybody knows those dumps are 
illegal,” a Malaysian butcher told The New York Times. “We don’t like 
them.” 31 

Other countries seem less willing to accept waste. Vietnam announced it 
would stop importing plastic scrap waste by 2025. The Philippines refused to 
allow in a shipment of a plastic waste-based fuel from Australia in spring 
2019 for reasons that included its terrible smell. 32 

That doesn’t mean developed nations are off the hook. Even in fastidious 
Japan, where 70 to 80 percent of used plastic bottles, bags, and wrappers are 
collected and incinerated or recycled, twenty thousand to sixty thousand tons 
of plastic still ends up in the ocean. 

After two decades of growth in recycling, even in rich countries less than a 
third of plastic waste is recycled." Figgener—who is from Germany, which 
incinerates much of its waste—notes that, “Germany still ‘recycles’ you 
know, in quotation marks, and we’re still one of those that export our 
recycling to countries in Asia and Africa. We only incinerate those things that 
don’t have a value anymore on the recycling market.” 35 

The biggest factor in determining whether waste ends up in the ocean or 
not is whether a nation has a strong waste collection and management system. 
As such, if the concern is about plastic ending up in the ocean, nations will 
likely need to focus on either storing waste in landfills or incinerating it. 

The experiences of American cities between the 1980s and 1990s starting 
up recycling systems tell us that the processing equipment and collection 


practices come at a massive premium over refuse collection—up to fourteen 
times the cost per ton. 36 Ultimately, it’s just cheaper for plastic makers to 
simply produce new plastic resin from petroleum. 37 

For low income countries, which have collection rates of less than 50 
percent, the transition from the open dumping toward efficient collection and 
sanitary landfilling should be the first step. A well-managed refuse and 
landfill system can cost ten times more than open dumping, yet will be 
necessary to avoid river and ocean pollution. 38 

Many experts thus believe that rich nations seeking to reduce plastic waste 
in the oceans should improve trash collection in poor ones. “Improving waste 
management infrastructure in developing countries is paramount,” wrote the 
authors of a major study in 2015. Doing that would “require substantial 
infrastructure investment primarily in low- and middle-income countries.” 39 


4. Things Fall Apart 

Between 2007 and 2013, a team of nine scientists took twenty-four separate 
expeditions around the world to try to determine the total amount of plastic in 
the sea. They went to all five subtropical gyres, circular currents in the oceans 
that trap plastic waste. They towed nets behind boats 680 times to scoop up 
waste, which they separated from natural debris using microscopes, before 
counting and weighing to the nearest 0.01 milligram. They visually surveyed 
waste 891 times. And they even developed a model of how plastic waste 
spreads across the ocean, accounting for how the wind mixes plastic 
vertically. 

The scientists seemed shocked by what they discovered: “The global 
weight of plastic pollution on the sea surface, from all size classes combined, 
is only 0.1 percent of the world annual production.” 41 Even more astonishing, 
they found a hundred times less microplastic than they had been expecting to 
find. 

So where are all the microplastics going? The scientists named several 
possibilities. 

First, as large plastics get broken down into smaller and smaller particles, 
they start degrading ever more rapidly because the “volume relationship is 
increased dramatically and oxidation levels are higher, enhancing their 


biodegradation potential.” 41 

Second, the sea life eating plastic waste appear to be “packaging 
microplastics into fecal pellets, thus enhancing sinking.” While eating plastic 
can negatively impact the health of sea birds and mammals, it appears to also 
be contributing to “the removal of small microplastics from the sea 
surface.” 42 

In the end, the scientists emphasized how much we still don’t know. “The 
question ‘where is all the plastic?’ remains unanswered,” they concluded, 
“highlighting the need to investigate the many processes that play a role in 
the dynamics of macro-, meso-, and microplastics in the world’s oceans.” 43 

Five years later, another group of scientists offered another possibility, at 
least for one of the most vexing forms of plastic waste: polystyrene, the 
plastic used in Styrofoam, plastic utensils, and endless other products. 

In 2019, a team of scientists from Woods Hole Oceanographic Institution 
in Massachusetts and Massachusetts Institute of Technology announced that 
it had discovered that sunlight breaks down polystyrene in ocean water over a 
period as short as decades. 44 

It had long been known that sunlight breaks down plastics like polystyrene. 
“Just look at plastic playground toys, park benches, or lawn chairs,” said one 
of the scientists, “which can rapidly become sun-bleached.” 45 

But environmental groups have long considered polystyrene waste in the 
ocean to have a lifespan in the thousands of years, if not longer, because it 
can’t be broken down by bacteria. 

Therefore, even though polystyrene represents a small percentage of global 
plastic, its long life in nature was considered an environmental threat, one 
easily visualized as chunks of Styrofoam bobbing on waves and beaches. 

In a lab, the scientists exposed five samples of polystyrene in seawater to 
light from a special lamp matching the sun’s rays. What they discovered was 
that sunlight breaks down the polystyrene into organic carbon and carbon 
dioxide. The organic carbon dissolves in seawater, and the carbon dioxide 
enters the atmosphere. At the end of the process, the plastic is gone. “We 
used multiple methods, and they all pointed to the same outcome,” said one 
of the researchers. 

The same molecular property that made polystyrene molecules hard for 
microbes to eat was just the feature that made them vulnerable to having their 
bonds broken by sunlight. The scientists said their study was the first to 


provide direct proof of how, and how fast, sunlight breaks down polystyrene 
first into microplastics, then into individual molecules, and then into its 
elemental building blocks. 46 

One of the best pieces of good news to emerge from the study was that 
certain additives used to shape the flexibility, color, and other qualities of 
polystyrene can speed up or slow down its disintegration by sunlight in water. 
That discovery opens up the possibility of modifying how we make plastics 
to allow for a more rapid disintegration. 47 


5. The Elephant in the Room 

For thousands of years, humans around the world made exquisite jewelry and 
other luxury items from the shells of hawksbill sea turtles, like the kind 
studied by Figgener and her crew in Costa Rica. Craftsmen heated the turtles 
over a fire, sometimes alive, so they could peel the misnamed “tortoiseshell” 
away from their skeletons. Sometimes the de-shelled sea turtles were returned 
to the sea. 

Scientists estimate that since 1844, humans have killed nine million 
hawksbill turtles, or about sixty thousand each year. Humans killed so many 
hawksbill that the dramatic reduction in the species altered the function of 
coral reef and seagrass ecosystems around the globe. 48 

Around the world, artists and artisans used heat to flatten and mold 
tortoiseshell into various luxury items including eyeglasses, combs, lyres, 
jewelry, boxes, and, at least in Japan, penis rings, penis sheaths, and 
condoms. 

Tortoiseshell was considered valuable in ancient Rome. Julius Caesar was 
thus overjoyed when, after invading Alexandria, Egypt, he discovered 
warehouses filled with the material. He went on to make the tortoiseshell a 
symbol of his victory. 49 

What was special about the shell of sea turtles wasn’t just that it was 
smooth and beautiful but also that it was so plastic, which originally referred 
to things that were easily molded or shaped. 

Tortoiseshell consists of keratin, a durable protein that protects cells from 
stress and damage. Keratin also comprises nails, horns, feathers, and hooves. 
Tortoiseshell is special in that it can be peeled into thin sheets to create 


veneer while remaining hard and water-resistant. When broken, it can even 
be repaired through the reapplication of heat and pressure. 50 

Like tortoiseshell, the ivory tusks of elephants were prized for their beauty 
and plasticity in making artistic and luxury items, including combs, piano 
keys, and billiard balls. The ancient Greek sculptor Phidias created a thirty- 
foot statue of Athena, daughter of Zeus and goddess of war, from gold and 
ivory. It was displayed for many years inside the Parthenon. 

In the Middle Ages, ivory was used to make caskets, goblets, and handles 
for swords and trumpets. Demand for ivory increased greatly in the 
nineteenth century as the material came to be used at an industrial scale. 
Americans, in particular, loved the material. From the 1830s to the 1980s, 
one of the largest ivory processing plants in the world was in Essex, 
Connecticut. It processed up to 90 percent of all ivory imported into the 
United States. 52 

Concerns about ivory shortages rose shortly after the American Civil War 
ended. “Dealers in ivory express considerable alarm lest the supply of 
elephants should run short in a few years,” reported The New York Times in 
1866, “and so throw them out of business.” The reporter estimated twenty- 
two thousand elephants were being killed each year just “to supply the 
cutlery establishments of Sheffield, England, with handles for the knives and 
other cutlery made there.” 53 

Already demand for ivory billiard balls had outpaced the available supply. 
“For some articles—billiard balls, for instance—made from ivory, no 
substitute for that material has been found,” reported the Times. “A large 
dealer in billiard stock has offered a reward of several hundred dollars to any 
person who will produce a substance from which billiard balls can be made 
as durable and cheaper than ivory ones. As yet, no one has responded.” 54 

Seven years later, in 1873, a reporter for the Times was despondent that a 
viable substitute for ivory would be found. “Think of the silence in the land, 
unless we could get ivory to make our piano-keys with!” The reporter 
estimated that U.S. ivory demand resulted in the killing of fifteen thousand 
elephants. 5 Later, a Times reporter estimated that the British imports resulted 
in the killing of eighty thousand elephants annually. 56 

Rising prices had encouraged entrepreneurs to look for alternatives. “The 
high price of ivory, together with its liability to warp and shrink have led to 
numerous efforts to find some good substitute for the article.” Those included 


walrus and hippopotamus teeth, and the albumen of palm trees grown in the 
Andes, which was already being used to make rosaries, toys, and crucifixes. 

In 1863, in upstate New York, a young man named John Wesley Hyatt 
learned about the billiard ball maker’s offer of a $10,000 reward to anyone 
who could create a suitable substitute to ivory, and he started experimenting 
in his backyard shed with various materials. Six years later, he had invented 
celluloid from the cellulose in cotton. 

By 1882, The New York Times warned of rising prices. “During the last 
quarter of a century ivory has been steadily increasing in price, until now it is 
selling at more than double its cost twenty years ago.” 57 Europe and the 
United States were consuming two million pounds of ivory annually, which 
represented about 160,000 elephants. 

“A prominent ivory merchant, who is a pessimist on the subject of the 
scarcity of ivory was recently heard to declare that it was his conviction that 
ivory would eventually grow to be so rare that in generations to come an 
ivory ring would be looked upon as one of the most costly gifts which a 
wealthy suitor could place upon the hand of his betrothed.” 58 

A similar dynamic occurred with tortoiseshell. After Japan opened up to 
foreign trade in 1859, cheap, mass-manufactured products came into the 
country from Europe. “As Japan industrialized along Western patterns,” notes 
a historian, “plastics replaced tortoiseshell for many of its uses, including the 
production of hair ornaments .. .” 59 

Combs were one of the first and most popular uses for celluloid. For 
thousands of years, humans had made combs of tortoiseshell, ivory, bone, 
rubber, iron, tin, gold, silver, lead, reeds, wood, glass, and porcelain. 
Celluloid replaced most of them. 1 

By the late 1970s, ivory was no longer used for piano keys. While some 
musicians claimed a fondness for ivory keys, most asserted the superiority of 
plastic. “I was glad to see it go,” a quality control manager for a piano 
keyboard maker told The New York Times in 1977. “The tusks had to be 
handled very carefully to prevent disease. The plastic covering we use today 
is a far superior product in terms of its durability.” 

And it’s not the case that plastic was uglier. “The best ivory has no grain 
and looks just like plastic.” 61 

Celluloid had the advantage of being colored in ways to imitate the 
distinctive marbling of tortoiseshell combs. Hyatt produced a pamphlet 


boasting of the product’s environmental benefits, claiming “it will no longer 
be necessary to ransack the earth in pursuit of substances which are 
constantly growing scarcer.” 62 

In our conversation, after I told Figgener the history of how plastic helped 
save the hawksbill turtle, she laughed. “Plastic is a miracle product, you 
know? I mean, the advances in technology that also you know, help to 
develop. It wouldn’t be possible without plastic. I mean, I don’t want to lie 
about it. I’m not that hardline on it.” 63 


6. The Real Killers 

In September 2019, Helen and I traveled across the south island of New 
Zealand for vacation. We didn’t have enough time to see both the glow 
worms and the island’s rare penguins, so we opted for the penguins. 

Before heading for the visitor’s center, we stopped for lunch at the diner 
our guidebook had recommended. Fish and chips were on the menu. 
Americans don’t know how to cook fish and chips well, and I had never 
enjoyed eating them until I had some in Britain a few years earlier. “I bet the 
fish and chips are good here,” I said, checking Helen’s face for agreement. 
She nodded, and we ordered it. 

The fish, a blue cod, was delicious. It had been perfectly fried in a light 
batter. I devoured most of it, while Helen ate fish stew. 

Within the hour we were at Penguin Place, a private farm that protects the 
nesting sites of yellow-eyed penguins. The farm’s owner had created 
extensive trenches with blinds so tourists could spy on the penguins without 
scaring them. The trenches traversed roughly one kilometer over the hillside 
near the undeveloped coast. They were about five feet deep and were 
shielded with green blinds. 

I hadn’t read anything about the penguins in advance because I was on 
vacation and just wanted to enjoy the scenery. But before the tour, our guide 
started explaining how imperiled the species was. A chart plastered on the 
wall behind our guide showed the population of the island’s yellow-eyed 
penguins: it hovered between three hundred and four hundred. 

When he started talking about causes for the penguin’s decline, the room 
of tourists fell quiet, and I started to fill with dread. There were several 


causes, he explained. Invasive species including the stoat, a kind of weasel, 
as well as dogs and cats, ate the penguins. But the biggest threat of late, he 
said, was that penguins were underweight. They weren’t getting enough to 
eat. 

Oh, no, I thought. No, no, no. I knew where this was headed. The big 
problem, said our guide —Here it comes, I thought—was from people over¬ 
fishing the areas where the penguins feed. And what kind of fish did the 
penguins prefer? I could have said the words before he did: blue cod. How 
depressing, I thought. We had literally eaten the poor penguins’ lunch. 

Penguin Place had started taking penguins into captivity for the sole 
purpose of fattening them up. “They can only stay here for three months,” our 
guide said, “because if they stay longer they get sick and die.” 

“What exactly happens to them?” I asked. The guide said that they are 
greatly stressed by being around people and the stress appears to make them 
susceptible to falling ill from some kind of bacteria that is already in their 
bodies. 

The International Union for Conservation of Nature’s (IUCN) authoritative 
Red List classifies the yellow-eyed penguin as endangered, with its 
population declining. It estimates that between 2,528 to 3,480 birds, total, 
live in the wild. 

Other major threats to the penguins are lack of habitat—most of the area 
where the penguins nest has been taken over by ranches and farms—invasive 
predators, and being caught by fishermen. “Its population has undergone 
extreme fluctuations,” notes the IUCN, “and has potentially undergone a very 
rapid decline over the past three generations (twenty-one years) as a result of 
ongoing threats such as invasive predators and fisheries bycatch,” which 
means being accidentally killed by fishermen. 

Warmer oceans from climate change might also be sending fish deeper in 
the ocean, requiring the penguins to dive deeper, expend more energy, and 
worsen their malnutrition. 

The first yellow-eyed penguin we saw was in captivity. He was there 
getting fattened up with fish. Our guide told us to be absolutely quiet so as 
not to alarm him. He was resting on a piece of wood in a yard. He was 
distinctive and beautiful, with the yellow around his eyes forming a kind of 
mask. Our group of roughly thirty people peeked over the fence, our cameras 
making all kinds of noise. I don’t know the first thing about penguins, but he 
looked stressed. 


We boarded two school buses and drove to the entrance of the trenches. 
With an A-frame of green material shielding our heads, and walls of earth on 
both sides of us, it felt like we were entering the underworld. After walking a 
half kilometer or so through the trenches, our guide pointed to a lone penguin 
roughly two hundred yards away, just standing there. And roughly fifty yards 
in almost the opposite direction was a couple. The yellow-eyed penguins are 
not only deeply afraid of people, they fear each other. 

The couple were protecting an egg, and barely moved. As we watched 
them, the guide explained that they had tagged and named all of the birds. On 
the walls inside the trench the scientists had posted laminated sheets 
describing each of the birds and photos to identify them. 

Given how endangered they are. Penguin Place closely tracks their 
reproductive success. Tash, a fifteen-year-old female, had successfully raised 
seven chicks. Jim, a twenty-five-year-old male, had raised twenty-one. But 
Tosh, whose photo showed him looking down and to his left, perhaps a bit 
dejected, had not raised a single chick, despite being sixteen years old. There 
was a gay couple among the penguins, our guide told us. A scientist had 
given them an egg, which they successfully hatched into a chick and raised as 
their own. 

Afterward, we went to the local visitor center to watch a video and read the 
exhibits. On the wall was an image of a decaying body of a dead albatross 
seabird, its stomach filled with plastic garbage. But one of the exhibit’s 
videos indicated the major causes of albatross mortality were fishing boats 
and invasive predators, not plastic. 

The video was accurate. In the 1970s and 1980s, fishermen had used long 
fishing lines with thousands of baited hooks. The albatrosses would eat the 
bait and get snagged by the hook and die. Rabbits, cows, pigs, and cats have 
negatively impacted the albatross population as well, and scientists believe 
cats and pigs caused the local extinction of the southern royal albatross on 
Auckland Island, while also preventing the species’ return. 65 

As for climate change, if it were the only threat to the species, scientists 
say, the penguins would likely be okay, while at least one species of albatross 
does better in warmer water. “Unlike climate change, these factors could be 
managed on a regional scale,” one of the penguin scientists noted. 66 In 2017, 
scientists published research finding that “illegal fishing bycatch 
overshadows climate as a driver of [black-browed] albatross population 
decline.” And, in contrast to the sea turtles, the scientists found that warmer 


sea surface temperature “favors high breeding success.” 67 

As many of the sea turtles scientists studied off the southern coast of Brazil 
were killed by fishing as were killed by plastic waste. 68 “We have massive 
losses of sea turtles to commercial fisheries and poaching,” Figgener 
explained. 69 “Over ten years a little more than half a mill ion olive ridley 
turtles have died in fishing nets, and that’s just in the economic zone, and so 
we don’t know about any of the things that happen in international waters. 
Probably millions of turtles die every year in fisheries.” 

The habitat of olive ridleys, notes the IUCN, has been lost to coastal 
development, aquaculture ponds, and stress from a growing human 
population. 

As such, the intense media and public focus on plastic, like the intense 
focus on climate change, risks distracting us from other equally important— 
perhaps more important—threats to endangered sea life, which may be easier 
to address than climate change or plastic waste. 

For example, overfishing, according to the Intergovernmental Panel on 
Climate Change, “is one of the most important non-climatic drivers affecting 
the sustainability of fisheries.” 71 

The amount of fish and fish products for human consumption has increased 
from 11 percent in 1976 to 27 percent in 2016, and is projected to increase an 
additional 20 percent by 2030. According to the FAO, “Since 1961, the 
average annual increase in global apparent food fish consumption (3.2 
percent) has outpaced population growth (1.6 percent) and exceeded 
consumption of meat from all terrestrial animals, combined (2.8 percent).” 72 

According to the IUCN, forty-two species of sharks are critically 
endangered, directly threatened by fishing. And apex predators like dolphins 
and sharks are slow to reproduce. Their populations cannot withstand such 
large losses. 73 

As for sea turtles, their direct killing by humans remains a threat. “There’s 
still a lot of countries worldwide where turtle meat, shell, fat are still 
consumed,” said Figgener. “There are beaches where they take literally 100 
percent of every egg that is laid on that beach, preventing a new generation 
from being produced. They also take the nests.” 74 


7. Plastic Is Progress 


Today, Figgener worries that straws distract us from dealing with the root of 
the problem. “I don’t want the corporations to feel like they’re getting off 
easily just by eliminating plastic straws.” She added, “I hope that in five 
years time, we don’t even need to discuss plastic straws because there are too 
many alternatives.” 75 Figgener said that in Germany they often use glass 
instead of plastic. 76 

But are the alternatives to fossil-based plastics really better for the 
environment? 

Certainly not in terms of air pollution. In California, banning plastic bags 
resulted in more paper bags and other thicker bags being used, which 
increased carbon emissions due to the greater amount of energy needed to 
produce them. 7 Paper bags would need to be reused forty-three times to have 
a smaller impact on the environment. 78 And plastic bags constitute just 0.8 
percent of plastic waste in the oceans. 79 

Glass bottles can be more pleasant to drink out of, but they also require 
more energy to manufacture and recycle. Glass bottles consume 170 to 250 
percent more energy and emit 200 to 400 percent more carbon than plastic 
bottles, due mostly to the heat energy required in the manufacturing 
process. 80 

Of course, if the extra energy required by glass were produced from 
emissions-free sources, it wouldn’t necessarily matter that glass bottles 
required more energy to make and move. “If the energy is nuclear power or 
renewables there should be less of an environmental impact,” notes 
Figgener. 81 

As for bioplastics, they do not necessarily degrade faster than ordinary 
plastics made from fossil fuels. Some bioplastics, including cellulose, are just 
as durable as plastics made from petroleum products. While bioplastics 
biodegrade more quickly than fossil plastic, they are not reused as often as 
ordinary plastics, and they are more difficult to recycle. 8 The lack of reuse 
and recycling infrastructure reduces the resource-productivity of bioplastics, 
increasing both their environmental impact and economic cost. 83 

“People just assume that because it’s ‘bio’ it means it’s somehow better,” 
said Figgener, “and it’s just not. I mean, it depends also on where the raw 
materials come from. Just because it is made from cane sugar it is not 
necessarily biodegradable.” 84 

A study of the life cycle of bioplastics made from sugar found higher 


negative respiratory health impacts, smog, acidification, carcinogens, and 
ozone depletion than from fossil plastics. When sugar-based bioplastics 
decompose, they emit more methane, a potent greenhouse gas, than fossil 
plastics. As a result, decomposing bioplastics often produce more air 
pollution than sending ordinary plastics to the landfill. 85 

And because bioplastics come from crops grown, rather than the resin 
waste product from the oil and gas industry, they have large land use impacts, 
just like biofuels have—from corn ethanol in the United States to palm oil in 
Indonesia and Malaysia, where they have destroyed the habitat of the 
endangered orangutan, one of the great apes. 86 

Plastics are made from a waste by-product of oil and gas production and 
thus require no additional land to be used. By contrast, switching from fossil 
plastics to bioplastics would require expanding farmland in the United States 
by 5 to 15 percent. To replace fossil plastic with corn-based bioplastic would 
require thirty to forty-five million acres of corn, which is equivalent to 40 
percent of the entire U.S. corn harvest, or thirty million acres of 
switchgrass. 87 

Figgener told me she hopes that companies will develop better alternatives 
within five years. After I expressed skepticism, Figgener admitted, “The pace 
[the companies] are trying to change is just too slow for me and my turtles. 
I’m just a little impatient probably.” 88 


8. Waste Not, Want Not 

The plastics parable teaches us that we save nature by not using it, and we 
avoid using it by switching to artificial substitutes. This model of nature¬ 
saving is the opposite of the one promoted by most environmentalists, who 
focus on either using natural resources more sustainably, or moving toward 
biofuels and bioplastics. 

We must overcome the instinct to see natural products as superior to 
artificial ones, if we are to save species like sea turtles and elephants. 
Consider how dangerous that instinct was in the case of tortoiseshell. 

Rapid economic growth made the Japanese middle class rich by global and 
historic standards, and it increased their desire for luxury items, including 
natural tortoiseshell, much of which Japan sourced from Indonesia. 


The Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES) finally banned the trade of hawksbill turtles in 
1977. 

Japan initially refused to join the ban and only relented in 1992." 
Scientists estimate that during the 150 years of tortoiseshell trade, a shocking 
75 percent of all tortoiseshell was traded during the single fifteen-year period 
between 1970 and 1985. The Japanese were responsible for a significant 
amount of that trade. 90 

As such, artificial substitutes are necessary but not sufficient to save 
wildlife like the hawksbill sea turtle and African elephants. We must also find 
a way to train ourselves to see the artificial product as superior to the natural 
one. 

The good news is that, to some extent, this is already happening. In many 
developed nations, consumers condemn the consumption of natural products, 
like products made from ivory, fur, coral, and tortoiseshell. 

Humankind is thus well-prepared to understand an important, paradoxical 
truth: it is only by embracing the artificial that we can save what’s natural. 

Toward the end of our conversation, Christine Figgener and I argued over her 
proposal that big companies like Coca-Cola provide the responsibility for 
waste management in poor nations like Nicaragua. 

“If you have an unstable political situation,” she asked me, “who is going 
to take care of the waste management?” 

“Well, you have to have a functioning government, obviously,” I said. 

“Nicaragua is the best example,” she said. “I mean, how many changes of 
government? African countries, how many changes of government? You 
always want to put it back on the government [but] poor countries often do 
not have a stable political situation.” 

“So are you going to have each company do it, rather than have a single 
waste management system?” I asked. 

“In those countries who don’t have that many choices, most of the things 
are produced by either Coca-Cola or PepsiCo, or maybe Nestle. That’s like 
two or three companies at most. So they would have to take responsibility for 
it. The first stepping stone might be to work together to circumvent the 
government, which often is corrupt.” 

“So we’re gonna say that because your government is so messed up,” I 
asked, “we’re gonna make the companies—” 


“Do you really believe that the burden should be on the government to pay 
for waste management that is created by companies?” she asked me. 

“Everywhere in the world we do [waste collection] the same,” I replied. 
“You’re saying that to solve the plastic waste problem poor countries should 
do it differently. I’m not sure I understand why other than that you think the 
governments are corrupt.” 

“But it’s still on the consumer,” she said. “If you think about it, it’s crazy. I 
mean, you’re paying for trash that is produced by companies, and you can’t 
even circumvent it because a lot of times there is no alternative.” 

“If you get Coca-Cola to pay for [waste collection] are they not going to 
pass that cost on to the consumer in the form of higher prices?” I asked. 

“Yes! And then, what, people will consume less Coca-Cola? What would 
be so bad about that?” she asked. 

“You want people to consume less Coca-Cola?” I asked. “Because I 
thought what you wanted was for them to have waste management.” 

“Well, that’s reduction in a different kind of way,” she said. “Because 
maybe it’s not just gonna be about inconvenience or convenience, right?” 

“I thought we were trying to solve the plastic waste problem,” I said. 

“I always said I want to reduce. And whatever’s left over I want to have 
responsibly managed,” she explained. 

“But the big difference in terms of the problem we’re all concerned about 
is whether or not you have a waste collection and management,” I said. “It 
sounds to me like your impatience has led you to look for a solution that you 
think will be faster and easier.” 

“Countries in Africa, Central America, and Asia are not doing such a good 
job having to do with the level of poverty, corruption, and the level of 
instability of government,” said Figgener. “So whatever works in Europe 
won’t always work in those countries.” 91 

Though we differed over solutions, I appreciated where Figgener was 
coming from. When I first went to Nicaragua in the late 1980s, I was 
horrified by the trash strewn everywhere. I remain bothered by the plastic 
waste I see when traveling in poor nations. 

As a conservationist, there are few things more demoralizing than hiking 
or swimming to a place of great natural beauty only to discover plastic waste 
that has either been left behind by thoughtless people, or has migrated there 
through rivers and oceans. 

But for the people who are often struggling to survive in poor and 


developing nations, there are many things more demoralizing than 
uncollected waste. In Delhi, India, in 2016, I visited a community right next 
to one of the city’s main dumps. Even wearing a mask and goggles I could 
hardly tolerate the putrid smell. But the people I interviewed were 
understandably more focused on scavenging enough scrap metals and other 
materials in order to eat that night than they were on the smell. 

Economic development brings waste management. In early 2020, China’s 
top economic planning agency put out a five-year plan to reduce the 
production and use of plastic. By the end of 2020, supermarkets, malls, and 
food delivery services in China’s largest cities will no longer use plastic bags. 
Notably, China is doing so long after having created a waste collection and 
management system. 

For poor nations, creating the infrastructure for modern energy, sewage, 
and floodwater management will be a higher priority than plastic waste, just 
as they were for the United States and China before them. The lack of a 
system to collect and manage human waste through pipes, sewers, and 
purification systems poses a far greater threat to human health. The lack of a 
floodwater management system is a far greater threat to homes, farms, and 
public health than the lack of a waste system, as we saw in the Congo. And, 
as the next chapter shows, the lack of a modern energy system poses one of 
the greatest threats to both people and endangered species in poor nations. 
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The Sixth Extinction Is Canceled 


1. “We’re Putting Our Own Survival in Danger” 

When the more than six million visitors enter the American Museum of 
Natural History in New York each year, they are greeted by an imagined 
prehistoric encounter between predator and prey: an enormous barosaurus 
protecting its young from a menacing allosaurus. 

There is also a more ominous message for visitors on a bronze plaque in 
the Theodore Roosevelt Rotunda, the museum’s grand entrance hall. “Five 
major worldwide extinction events have struck biodiversity since the origin 
of complex animal life some 535 million years ago,” the plaque reads. 
“Global climate changes and other causes, probably including collisions 
between the Earth and extraterrestrial objects, were responsible for the mass 
extinctions of the past. Right now, we are in the midst of the Sixth Extinction, 
this time caused solely by humanity’s transformation of the ecological 
landscape.” 1 

One million animal and plant species are at risk of becoming extinct 
because of humans, according to a 2019 report from something called the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 
Services (IPBES). The rate of species extinction “is already at least tens to 
hundreds of times higher than it has averaged over the past 10 million years,” 
said the IPBES summary/ Earth could lose 40 percent of all amphibians, 30 
percent of marine mammals, 25 percent of mammals, and 20 percent of 
reptiles, IPBES warned. 3 

The 1,500-page report was prepared by 150 leading international experts 
on behalf of 50 governments. It was the most comprehensive review of the 
decline in biodiversity globally, and the threat it poses to humans, to date. 4 
“The loss of species, ecosystems and genetic diversity is already a global and 


generational threat to human well-being,” said the IPBES chairman. 

The ultimate victims, many warn, will be us. Elizabeth Kolbert, author of 
the 2014 book The Sixth Extinction: An Unnatural History, writes, “By 
disrupting these systems—cutting down tropical rainforests, altering the 
composition of the atmosphere, acidifying the oceans—we’re putting our 
own survival in danger.” Said the anthropologist Richard Leakey, coauthor of 
the 1995 book The Sixth Extinction: Patterns of Life and the Future of 
Humankind, “Homo sapiens might not only be the agent of the sixth 
extinction but also risks being one of its victims.” 5 

Claims that the extinction rate is accelerating and that “half a million 
terrestrial species . . . may already be doomed to extinction” rest upon 
something called species area model. Conservation biologists Robert H. 
MacArthur and E. O. Wilson created the model in 1967. This model rests on 
the assumption that the number of new species that migrate to an island 
would decline over time. The idea was that as more species competed for 
declining resources, fewer would survive. 6 

Fortunately, the assumptions of the species area model proved to be wrong. 
In 2011, the British scientific journal Nature published an article titled 
“Species-Area Relationships Always Overestimate Extinction Rates from 
Habitat Loss.” It showed that extinctions “require greater loss of habitat than 
previously thought.” 7 

Around the world, the biodiversity of islands has actually doubled on 
average, thanks to the migration of “invasive species.” The introduction of 
new plant species has outnumbered plant extinctions one hundred fold. { The 
“invaders” didn’t crowd out “natives,” as Wilson and MacArthur feared. 

“More new plant species have come into existence in Europe over the past 
three centuries than have been documented as becoming extinct over the 
same period,” noted a British biologist. 6 

Kolbert acknowledges the failure of the species area model. “Twenty-five 
years later it’s now generally agreed that Wilson’s figures . . . don’t match 
observation,” she writes. 10 Kolbert says the model’s failure “should be 
chastening to science writers perhaps even more than to scientists.” 1 And yet 
it was not chastening enough for her to modify her book’s title claim. 

In truth, nobody needed to know the model’s fine workings to know it was 
wrong. If the species area model were true, then half of the world’s species 
should have gone extinct during the last two hundred years, notes an 


environmental scholar. 


12 


2. Exaggerating Extinction 

It turns out that IPBES is not the principal scientific organization studying 
species, extinctions, and biodiversity. That status belongs to the International 
Union for Conservation of Nature (IUCN), and it says 6 percent are critically 
endangered, 9 percent are endangered, and 12 percent are vulnerable to 
becoming endangered. 

The IUCN has estimated that 0.8 percent of the 112,432 plant, animal, and 
insect species within its data have gone extinct since 1500. That’s a rate of 
fewer than two species lost every year, for an annual extinction rate of 0.001 
percent. 14 

The huge increase in biodiversity during the last 100 million years 
massively outweighs the species lost in past mass extinctions. The number of 
genera, a measure of biodiversity more powerful than species count alone, 
has nearly tripled over the course of this time period. 15 After each of these 
past five mass extinctions, the biodiversity in the fossil record dips between 
15 to 20 percent, but each extinction is followed by much larger growth. 1 

Some say the erroneous claims of a sixth mass extinction undermine 
conservation efforts. “To a certain extent they’re claiming it as a way of 
frightening people into action when in fact, if it’s actually true that we’re in a 
sixth mass extinction, then there’s no point in conservation biology,” noted 
one scientist. “People who claim we’re in the sixth mass extinction don’t 
understand enough about mass extinctions to understand the logical flaw in 
their argument.” 17 

Conservationists, it turns out, are skilled at maintaining small populations 
of animals, from yellow-eyed penguins of New Zealand to mountain gorillas 
of central Africa. The real challenge is expanding the size of their 
populations. 

It’s not the case that humankind has failed to conserve habitat. By 2019, an 
area of Earth larger than the whole of Africa was protected, an area that is 
equivalent to 15 percent of Earth’s land surface. 18 The number of designated 
protected areas in the world has grown from 9,214 in 1962 to 102,102 in 
2003 to 244,869 in 2020. 19 


The same is true in a part of Congo, Uganda, and Rwanda known as the 
Albertine Rift. The area under protection there rose from 49 percent to 60 
percent between 2000 and 2016. 20 

The real problem is not extinction but rather the decline in animal 
populations and their overall habitat. The populations of wild mammal, bird, 
fish, reptile, and amphibian species declined by roughly half between 1970 
and 2010. The worst impacts were in Latin America, which saw an 83 
percent decline in wild animal populations, and in South and Southeast Asia, 
which saw a 67 percent decline. 21 

This reality has led some environmentalists to claim species are threatened 
by fossil fuels and economic growth. In 2014, the Oscar-nominated 
documentary film Virunga depicted the possibility of oil-drilling in Virunga 
Park as a major threat to the mountain gorilla, and thus mountain gorilla 
tourism. 

But Virunga was misleading. “The areas where the gorillas are have never 
had prospects of oil,” primatologist Alastair McNeilage, of Wildlife 
Conservation Society, told me. McNeilage first went to Uganda in 1987 to 
study butterflies. 

“The gorillas are on an escarpment so there is no danger or desire of 
drilling or disturbing the area where the gorillas live,” he said. “And nobody 
makes that clear. A lot have fought oil companies in the name of the gorillas, 
but the oil companies just aren’t interested in those areas.” 

The real threat to the gorillas and other wildlife isn’t economic growth and 
fossil fuels, I learned during my visit in December 2014, but rather poverty 
and wood fuels. In the Congo, wood and charcoal constitute more than 90 
percent of residential primary energy. “The place where gorillas are located,” 
noted Caleb on our phone call, “is near villages that need charcoal for 
cooking.” 22 

Indeed, when Helen and I arrived at the lodge in Virunga Park, we could 
see from a distance the smoke from several fires burning inside the park. 


3. Wood Kills 

Nobody knows for certain if Senkwekwe, a 500-pound silverback gorilla, 
smelled, heard, or saw the men who killed him and the four females in his 


group in July 2008. Even if Senkwekwe had, there was no reason he would 
have been alarmed. After all, he and the others in his twelve-member family 
had been habituated to the smell of conservation biologists, park rangers, and 
tourists. 

Virunga Park rangers discovered their bodies the next day. The rangers 
quickly surmised that the killers were not seeking gorilla body parts. After 
all, they had not cut off their hands or heads. Nor were the men seeking 
gorilla babies for a foreign zoo; they found a traumatized infant gorilla left 
behind, cowering in the jungle. The gorillas appeared to have been 
assassinated by the mafia. 

It wasn’t the first such killing. The month before, park rangers found a 
female gorilla who had been shot in the head with her infant, still alive, 
clinging to her breast. Another female gorilla went missing and was 
presumed dead. Men had killed seven mountain gorillas in all. 

Local villagers carried the gorillas, including the giant silverback 
Senkwekwe, on a homespun stretcher. Some wept. 23 

A few months later the director of Virunga Park was charged with taking 
bribes to turn a blind eye to charcoal production in the park. The killings 
appeared to be retaliation by the charcoal mafia after the park director, under 
pressure from European conservationists, stepped up efforts to stop charcoal 
production. 24 

People prefer charcoal for cooking because it is lighter, burns cleaner, and 
does not become infested, like wood, with insects. And charcoal is labor- 
saving: you can put a pot of beans onto a charcoal fire and go do something 
else. Unlike with a wood fire, you don’t have to constantly blow on or fan the 
flames. 

Whole parts of Virunga Park had been taken over by the charcoal makers, 
who produce charcoal for the two million people in the city of Goma. To 
make charcoal, you slow-roast wood underground for three days. At the time 
of the gorilla killings, the charcoal trade was worth $30 million annually, 
while gorilla tourism brought in just $300,000. By the early 2000s, 25 percent 
of the old-growth, hardwood forest in the southern half of Virunga National 
Park had been lost to charcoal production. 25 By 2016, the value of the 
charcoal trade had risen to $35 million annually. 26 

Ninety percent of the wood harvested from the Congo Basin is used for 
fuel. “Under a ‘business as usual’ scenario,” concluded researchers in 2013, 
“charcoal supply could represent the single biggest threat to Congo Basin 


forests in the coming decades.” 27 

Caleb agreed. “The only place people have to get wood from is Virunga 
National Park,” he told me in 2014. “In such a situation you cannot expect 
the gorillas will remain safe.” 

The Congolese government named Emmanuel de Merode the new director of 
Virunga Park a few months after the charcoal mafia had killed Senkwekwe. 
Merode is a Belgian primatologist in his late thirties. He got the job by 
offering the Congolese government a vision of economic development for 
communities around the park, financed by European governments and 
American philanthropist Howard Buffett, son of the legendary investor 
Warren Buffett. 28 

Merode’s vision centered on building a small hydroelectric dam, schools, 
and a facility to make soap from palm oil. The European Union, Buffett 
Foundation, and other donors contributed more than $40 million to Merode’s 
efforts between 2010 and 2015. 

“What Emmanuel is doing is impressive and admirable,” said Michael 
Kavanagh, who has lived in and reported on the Congo for years. “A four- 
megawatt dam doesn’t sound like much, but for this world, it’s huge. 
Emmanuel will always say that what we’re doing now in Congo is harvesting 
palm oil and sending it to Uganda to process and ship back, and that’s insane. 
If Congo had power, it could build those factories and provide those jobs.” 30 

One of the benefits of the dam was that it would reduce the government’s 
economic incentive to drill for oil in Virunga Park. “Congo is run by a small 
group of elites,” said Kavanagh, “and if you can incentivize them to not 
explore oil, then it would be possible for them not to.” 

One day, Caleb and I visited the hydroelectric dam under construction near 
the town of Matebe. We met the twenty-nine-year-old Spanish engineer, 
Daniel, who was overseeing the dam construction. Caleb became boyish in 
his enthusiasm. “Once this project is built,” Caleb said, “Buffett will be like 
Jesus.” As we walked from Daniel’s office to the dam, Caleb held Daniel’s 
hand, which is something Congolese men do when they are friends. 

I asked Daniel if he was married. “Yes, to my work!” he laughed. “This 
construction is my wife and mistress and children!” Daniel said that he was 
bringing the project in on time and within budget. 

The people we interviewed around Virunga Park knew about Merode’s 


plans to build a dam and were excited to get electricity, which they said they 
would use for lighting, cell phone charging, ironing, and electric stoves. 

And yet the threat of violence remained ever-present, including when 
Helen and I visited in 2014. Earlier that year, Merode had left the courthouse 
in Goma and was driving back to Virunga Park in his Land Rover. He was all 
alone except for the AK-47 at his side. About halfway to park headquarters, 
Merode turned a corner and saw a gunman 200 meters away. “As I 
approached, I saw him raise his rifle, and I saw two other men crouched in 
the forest,” Merode told a reporter. “At that point, the bullets started hitting 
the vehicle so I ducked.” 31 

Merode was hit, as was the engine or circuit board of his Land Rover, 
which stalled. Merode grabbed his AK-47 and tumbled out the door. Once in 
the bushes, he started firing wildly. After the would-be assasins were out of 
sight, Merode stumbled onto the road and waved for help. Despite his being 
covered in blood, aid agency cars sped past him. 

Two farmers on a motorcycle finally stopped, chucked their crops to the 
side, and strapped him to the back. “The really painful part was being carried 
on the back of the motorbike on the Congolese roads, which are extremely 
bumpy,” Merode recalled. 32 

The farmers took him to an army checkpoint and loaded him onto a truck. 
But then the truck ran out of gas. “I had to reach into my pocket and give 
them twenty bucks,” said Merode, which was covered in blood. Then the 
truck broke down. He was transferred to another army vehicle, which took 
him to a park vehicle. Linally, he arrived at the hospital. The forty-four-year- 
old Merode had emergency surgery and somehow survived. 

All of which raises a question: why, if Merode was doing so much for the 
people around Virunga Park, had somebody tried to kill him? 


4. Colonial Conservation 

In 470 BCE, Hanno the Navigator, an explorer from Carthage, the North 
African city near modern day Tunisia in North Africa, mistook a group of 
gorillas for humans. In the foothills of the mountains of what is today Sierra 
Leone, Hanno’s local guides led him to an island in the middle of a lake 
“inhabited by a rude description of people,” wrote Hanno. “The females were 


much more numerous than the males and had rough skins. Our interpreters 
called them Gorillae.” 

Hanno decided he needed some as specimens and so he and his men gave 
chase. 

We pursued but could take none of the males; they all escaped to the top of precipices, which they 
mounted with ease, and threw down stones; we took three of the females, but they made such 
violent struggles, biting and tearing their captors, that we killed them, and stripped off the skins, 

which we carried to Carthage: being out of provisions we could go no further. 3 ^ 

Hanno’s fellow Carthaginians must have been as fascinated by the 
creatures as he was, because when the Romans invaded Carthage 300 years 
later, the skins were still on display. 

Fascination with mountain gorillas grew among European colonizers in the 
nineteenth and twentieth centuries. The mountain gorillas of central Africa 
got their species name (Gorilla gorilla Berengei ) from a German officer who 
killed two of them in 1902. In 1921, a Swedish prince killed fourteen 
mountain gorillas. Between 1922 and 1924, an American killed and captured 
nine. Throughout the next twenty-five years, hunters killed about two gorillas 
annually, ostensibly for scientific research. 35 

A turning point came when a naturalist working for the American Museum 
of Natural History killed five gorillas in 1921 and was consumed with regret. 
“As he lay at the base of the tree,” wrote Carl Akeley, “it took all of one’s 
scientific ardor to keep from feeling like a murderer. He was a magnificent 
creature with the face of an amiable giant who would do no harm except 
perhaps in self-defense or in defense of his friends.” 

Akeley traveled to Belgium and met with King Albert. Coincidentally, the 
king had been to the newly opened Yellowstone National Park in the United 
States and was inspired by Akeley to protect the gorillas by giving them their 
own park. He called it Virunga National Park. 36 

But the hunting didn’t stop. Zoos in Europe, the United States, and other 
nations wanted gorillas to display to their publics. But Akeley was right about 
gorillas: they give their lives to defend children and family members. In 1948 
alone, sixty gorillas were killed trying to prevent eleven of their infants from 
being taken for sale to foreign zoos. 

Even though it was foreigners, not local people, who killed mountain 
gorillas, European colonizers sought to expel the locals from the areas they 
had designated for parks. American conservationists including Sierra Club 


founder John Muir successfully advocated for governments to evict 
indigenous people from Yellowstone and Yosemite parks in the 1860s and 
1890s. King Albert of Belgium brought that same model to the eponymously 
named Albertine Rift, where many people already lived and, indeed, 
humankind had been born, 200,000 years ago. 

The Albertine Rift is spectacularly beautiful and biodiverse, with forests, 
volcanoes, swamps, erosion valleys, and mountains with glaciers. It is home 
to 1,757 terrestrial vertebrate species, half of all of Africa’s birds, and 40 
percent of its mammals. 37 Mountain gorillas today can be found in Rwanda’s 
Volcanoes National Park, Congo’s Virunga Park, and Uganda’s Bwindi 
Impenetrable National Park. 

But creating those parks involved the eviction of local communities, which 
has led to disputes and violence. “Virunga Park was created during colonial 
times,” noted Helga Rainer, a conservationist with the Great Ape Program. 
“Land is the resource at the heart of the conflict, and it was European 
colonialists who changed or confused land tenure systems.” 38 

Scientists estimate that between five and “tens of millions” of people have 
been displaced from their homes by conservationists since the creation of 
Yosemite National Park in California in 1864. A Cornell University 
sociologist estimated that Europeans created at least fourteen million 
conservation refugees in Africa alone. 39 

Displacing people from their lands wasn’t incidental to conservation but 
rather central to it. “The displacement of people who herded, gathered forest 
products, or cultivated land was a central feature of twentieth century nature 
conservation in southern and eastern Africa and India,” noted two scholars. 40 

The Ugandan government and conservationists expelled the Batwa from 
Uganda’s Bwindi Park in the early 1990s. Their poaching of wild animals for 
meat threatened the gorillas, conservationists believed. 41 “Whole societies 
like the Batwa of Uganda,” writes Mark Dowie, the author of the 2009 book 
Conservation Refugees, have been “transformed from independent and self- 
sustaining to deeply dependent and poor communities.” 42 

Conservation refugees can suffer from very high stress and poor health. 
Scientists took saliva samples from eight thousand indigenous people in India 
who had been evicted from their villages by the government to create a lion 
sanctuary. The scientists discovered that the people suffered from shortened 
telomeres, a sign of premature aging from stress, despite having been 


compensated and given new homes. 43 

Something similar happened to Uganda’s Batwa. Since they had depended 
on harvesting meat, honey, and fruit from within Bwindi Park for centuries, 
they did not know how to create a new life as farmers. “Consequently,” noted 
researchers ten years later, “the other community members have taken 
advantage of the Batwa’s deprivation to exploit them.” 44 

On my return to the United States from the Congo, I interviewed Francine 
Madden, a conservationist who worked to reduce human-wildlife conflicts in 
Uganda in the early 2000s. I told her about how the baboons had eaten 
Bernadette’s sweet potatoes, and about the widespread complaints I had 
heard of crop-raiding. 

“People go to parks asking for compensation for their animals coming out 
and destroying their crops,” said Madden, “which in many ways is quite 
reasonable. If your neighbor’s cows came and ate your crops, you’d want to 
be compensated. But few parks can set up compensation systems [that are] 
manageable.” 

Other conservationists agreed that crop-raiding was a major problem. “In 
Uganda, crop-raiding was one of the biggest issues conservationists had to 
deal with,” McNeilage said, “and was the biggest source of conflict with 
community, along with access to resources of one kind or another. So it’s not 
surprising that that’s what people were telling you.” 45 

In 2004, researchers with Wildlife Conservation Society found that two- 
thirds of the people they surveyed around Virunga Park reported having their 
crops eaten by baboons once a week. Significant percentages reported crop¬ 
raiding by gorillas, elephants, and buffalo. 46 

Another primatologist, Sarah Sawyer, studied gorillas both in Uganda and 
in Cameroon, which, like Congo, was too poor to benefit from ecotourism. 
“The idea of conservation that local people [in Cameroon] held was that you 
get kicked off your land and you get no money. While I got used to being 
called ‘white man,’ both in Cameroon and other countries, at my field site we 
were called ‘conservation,’ instead, in a very derogatory way. And it hurt. 
‘We don’t want conservation here,’ they would say.“ 

“Talking about conservation there felt totally wrong because the local 
people felt like conservation was simply a way to rob them of their resources. 
Talking to them about conserving gorillas was not talking to them in their 
own language. This reminded me of what I had read in grad school about 


conservation as neocolonialism. 
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5. “Fighting the Locals Is a Losing Battle” 

By the 1990s, it appeared most conservationists had internalized the lesson 
that “fighting the locals is a losing battle.” Conservation non-governmental 
organizations (NGOs) made strong statements declaring their support for 
protecting local people. They worked to improve their treatment of the people 
who live in or near protected areas. International development agencies like 
the United States Agency for International Development (USAID) have spent 
millions seeking to protect impacted indigenous people and others living near 
parks and protected areas. 

In 1999, the International Union for Conservation of Nature (IUCN) 
officially recognized indigenous people’s right to the “sustainable traditional 
use” of their land. In 2003, the World Parks Congress passed a “do no harm” 
principle and promised to financially compensate poor and developing 
nations protecting natural and wild areas like Virunga. In 2007, the United 
Nations approved a strong statement of support for indigenous rights 
impacted by conservation efforts. 

Today, conservationists point to efforts by NGOs to promote alternatives 
to charcoal and to the success of gorilla tourism as proof that conservation 
can pay for itself and reduce pressure on habitats. 49 

But, says primatologist Sawyer, “there are few species like the mountain 
gorilla that relatively wealthy foreigners will spend thousands of dollars to 
see.” In Rwanda today, it costs $1,500 to view gorillas for one hour. 50 “And 
even with those species, the ecotourism opportunity is lost when there is no 
infrastructure, security, and economic development.” 51 

Wildlife Conservation Society’s Andrew Plumptre and his colleagues 
conducted interviews with people representing 3,907 households around 
Albertine Rift parks in the early 2000s and found that few benefited from 
tourism. “When people were asked about the benefits of the forest for 
themselves, or their communities, tourism ranked very low,” they wrote. 
“Tourism was only perceived as being useful to the country [as a whole].” 52 

Meanwhile, NGO efforts to promote alternatives to charcoal, such as 
through wood pellets and special stoves, have failed. “The pellets haven’t 


been a great success anywhere,” said McNeilage. “I don’t know anywhere 
where they’ve cottoned on and become popular.” 53 

Plumptre agreed. “The World Wildlife Fund has long had a program of 
planting trees for sustainable use, but it has not had a great impact on the 
push for charcoal out of the park,” he told me. The reason is that the locals 
used the plantation to make more lucrative poles for building, rather than 
wood fuel to use as charcoal. 54 

“The need to move to modern fuels is a bone of contention of mine,” said 
Dr. Helga Rainer of the Great Ape Program. “That we still talk about energy¬ 
saving stoves is disappointing.” 55 

The situation is increasingly desperate. In Plumptre’s study of the people 
around Virunga Park, he and his colleagues found that half reported not 
having sufficient access to firewood. 56 

The experience of working in places where conservationists aren’t 
welcome made conservation scientist Sawyer question whether her efforts 
were worth it. “When I first got in [conservation biology] I thought ‘find the 
most vulnerable areas and protect them,’ ” she said. “Now I see that it might 
not be a lost cause, but in many places, conservation is the last priority. You 
have to be careful what situations you try to conserve. 

“The places where you can get the biggest bang for the buck aren’t always 
the places where things work. I thought, ‘You can’t lose species from the 
planet,’ but then you have to ask, ‘Is it worth saving this species at the cost of 
the social, political, and economic cost on the human side?’ Or do we say, 
‘We hope the species makes it, but there are other priorities in this area right 
now’?” 57 

Plumptre worries that the management of Virunga Park by foreigners will 
weaken local support. “My problem is when it’s seen as outsiders coming in 
and taking care of everything, you are at risk of the park being seen as an ex¬ 
pat’s playground. And so when threats come, there may be little support for 
them.” 

Merode, the Virunga National Park director, is himself a Belgian prince 
who married into conservation royalty. His wife, Louise, is the daughter of 
Richard Leakey, who warned of a sixth extinction, and granddaughter of 
Louis Leakey, the primatologist who uncovered humankind’s evolutionary 
origins in the Albertine Rift. 58 


Merode’s first major act upon becoming director was to crack down on the 
small farmers planting within Virunga Park. Recall that, due to lack of 
fertilizer, roads, and irrigation, people in the area are desperate for land. “He 
reduced the ranger force from 650 to 150 and then tried to go to war with 
people at gunpoint, and force them out,” Plumptre said. 59 

Merode’s hard line surprised the conservation community. “He did his 
whole PhD on community conservation and so it was quite a shock to us 
when he militarized and forced people out of the park at gunpoint,” said 
Plumptre. “Historically he had worked with communities.” 60 

Merode’s crackdown backfired. “They ended up with many more people in 
the park afterwards,” Plumptre said. “That was a big mistake. The idea was to 
use the same funds to pay a higher salary, but they took the number [of park 
rangers] down to such a low number that they couldn’t control the park.” 61 

Madden, the scientist who studied crop-raiding, said aggressive approaches 
to conservation had, in the past, resulted in local people killing wildlife. “If 
people don’t feel respected and recognized, they will retaliate, and may 
retaliate in a disproportionate way,” she said. Journalists and scientists have 
documented such behavior for decades. 62 

Plumptre said the animosity Merode created among local residents may 
have resulted in the deaths of as many as 250 elephants. “We did a census 
and found just thirty-five elephants left in Virunga Park, down from 300 
elephants in 2010,” Plumptre said. “Some may have moved to Queen 
Elizabeth Park in Uganda, but we haven’t seen 240 or 250 new elephants in 
Uganda, and we did surveys on both sides of the border.” 63 

“It’s impossible for a person to retaliate against the government,” Madden 
said. “But you can retaliate against the wildlife that the government is trying 
to protect. It is a symbolic retaliation. It’s a ‘Screw you’ psychological 
retaliation.” 

I asked Plumptre why Merode had opted for such a heavy hand against 
locals. “He felt there were a lot of people living in the park who shouldn’t be 
there, and one of the things he had to do was try to stamp control on the 
park,” he said. “I think he didn’t realize how much he needed the support of 
the local traditional chiefs. They were involved in illegal activities, and he 
probably thought if he could get away with not having to deal with them, that 
would be much easier.” 64 

Madden believes that the personalities of many conservation scientists 


undermine their relationships with locals. Conservation scientists “are highly 
introverted and analytical,” she said. “They want to make big decisions by 
themselves in a corner with people who think like them, and then give it to 
people who experience it as an imposition. It’s not like they try to be 
assholes. They want to get it right. They don’t have the same values, and it 
looks disrespectful and blows up.” 

Between 2015 and 2019, crop-raiding by Virunga Park animals had 
worsened. In late 2019, a local farmer told Caleb, “We need the park to 
protect our farms by building the electric fence to prevent animals from 
coming to raid our crops.” 

“The park has to take responsibility to keep the animals out of their farms,” 
said Madden. “There was a full-scale insurrection against the crop-raiding 
when I was there. Gorillas were getting killed and sent over to Congo for 
barbeque. People were getting hurt, with half of their thigh ripped out. It was 
on the verge of anarchy.” 

Cameroon, too, stands as a warning to Congo that things can go from bad 
to worse, says primatologist Sarah Sawyer. “When I arrived at the reserve [in 
Cameroon] it was being discussed as deserving extra protection,” she said. 
“When I left, it was being discussed as a potential logging concession.” 

Anyone exposed to books like The Sixth Extinction, reports like IPBES’s 
2019 Platform, and films like Virunga, along with the publicity they generate, 
might reasonably think that protecting wildlife requires restricting economic 
growth, strictly enforcing park boundaries, and fighting oil companies. 
Worse, they might give developed-world audiences the impression that 
African wildlife parks are best run by Europeans. 

“When Virunga Park was run by the Congolese,” said Plumptre, “there 
were more large mammals, less political problems, and fewer people 
invading the park, even though they didn’t have anywhere near the money 
coming in. Today, there’s infrastructure, but the mammal numbers have 
crashed and there is a lot of cultivation in the park that wasn’t there five or 
six years ago.” 


6. The 800-Pound Gorilla 


In 2018, Virunga Park closed after an armed group murdered a twenty-five- 
year-old park ranger and kidnapped three people, two of whom were British 



tourists. The kidnappers released the tourists and their Congolese driver two 
days later. The victim was one of only twenty-six female rangers working at 
the park at the time. 65 

After closing for eight months, Virunga Park reopened to tourists in early 
2019, but only a few weeks later, a local armed group killed another park 
ranger. 66 

As for Bernadette, armed men appeared with the apparent intention to 
kidnap or kill her husband, and they were forced to flee. I found this out after 
I hired Caleb in late 2019 to do a follow-up interview with her. After some 
searching, Caleb was able to track her down. 

They met in person, and Bernadette told him that her husband had been 
targeted for political reasons. “My husband is the grandson to the chief,” she 
said, “whom bandits took into the bush and killed.” His son took over but the 
bandits killed him too. The brother to the older assassinated chief took over 
but the bandits killed him too. The next in the line of succession fled to 
Goma. It was then that the bandits came for Bernadette’s husband. 67 

“We awoke to people trying to break in. My husband was scared and I was 
still deep asleep. He got up slowly and went to our daughter’s room. I awoke 
and called out to him. ‘Jackson’s dad! Jackson’s dad!’ Nobody answered. I 
grew scared. 

“Then, I heard them trying to open the door, and I said to myself, ‘There is 
another woman who died at the place of her husband when he was being 
hunted. I may also get shot in the head.’ 

“And so I got up slowly and took my baby, who began crying. They heard 
how I was moving in my daughter’s bedroom. I found my husband standing 
there. I stood up next to him. I don’t know why but God inspired him to take 
the telephone and check what time it was. When they heard the phone 
ringing, they were afraid and left the door. 

“They left the front door and went behind the house and we heard them 
calling each other. We stayed quiet, no shouting. We stayed sitting the whole 
night until morning because we were still afraid. 

“Three days later, we awoke to the guys again trying to force open the 
door. We got up and went to stand up in our daughter’s bedroom because we 
thought they might shoot. My husband took out his telephone and started 
pretending to be talking to somebody and we heard them leave.” 

The next day, Bernadette’s mother in-law urged them to flee. “My husband 
said, ‘No. My father has passed away! How am I going to leave you alone? 


Who am I going to leave you with?’ His mother said, ‘We have picked up too 
much of your brothers’ brains already and that is enough. Just go. God will 
take care of me.’ ” 

Bernadette left seven of their children with her mother in-law, and she and 
her husband and three children went to work on other people’s farms. 

When Caleb interviewed her, Bernadette sounded depressed. “In order to 
survive here you have to work for someone,” she told Caleb. “You have to 
clear or cultivate to get food to eat. I’m suffering with life. We are not 
overcoming.” 

When I asked Caleb what could happen to Bernadette if she were 
kidnapped, Caleb replied, “When they kidnap the women they also rape 
them. The men they beat. They call your relatives and put you on speaker 
phone, so your family can hear you being tortured.” 

But how could such poor people possibly afford to pay a ransom? He said 
it was by selling their land and borrowing from relatives. 


7. Why Congo Needs Fossil Fuels 

Ultimately, for people to stop using wood and charcoal as fuel, they will need 
access to liquefied petroleum gas, LPG, which is made from oil, and cheap 
electricity. Researchers in India proved that subsidizing rural villagers in the 
Himalayas with LPG reduced deforestation and allowed the forest ecosystem 
to recover. 68 

Some conservationists, including the Wildlife Conservation Society’s 
McNeilage, believe it is inevitable that the Congolese government will one 
day drill for oil in Virunga National Park, and that the results could be 
positive. “I think the chances they’ll leave the oil underground indefinitely is 
pretty minimal. The oil price has gone way down and maybe that’s why 
they’re not moving as fast as they were in Uganda. The estimates were of two 
to three billion barrels. Not all of them would be recoverable. But there could 
be 30,000 to 60,000 barrels per day and even 250,000 barrels per day. It 
could make a big difference to regional fuel needs.” 69 

McNeilage’s colleague. Plumptre, agrees. “If they had hydro and oil, and if 
it can be done in a clean way, to generate electricity and gas to use instead of 
charcoal, that would be good for the environment.” 


McNeilage recognizes that his point of view remains controversial among 
conservationists. “There’s two lines of thought,” he said. “One is that it is 
illegal. It’s a [United Nations] World Heritage site. In an ideal world, doing 
what we can to stop it is the right thing to do. 70 

“The other line of thought—and this is me going out on my own—is that if 
it goes ahead anyway, it would be better that [British Petroleum] or the most 
responsible oil company do the best job they can with the minimum impact 
and maximum benefit for local people and transparency and the rest of it. 71 

“If you succeed in scaring away Soco,” a London-based oil company that 
sought to drill inside Virunga Park, “does that mean a worst-case scenario 
will come along and you’ll have, I don’t know what, a company from Asia 
somewhere? A less responsible company takes the oil out and doesn’t give 
two hoots what the world thinks? I think often you get someone worse, who 
cares less about the danger.” 72 

McNeilage had helped the French oil company Total SA drill sustainably 
for oil in Uganda’s Murchison Falls National Park, northeast of Virunga 
Park, a major park in the Albertine Rift. “I’ve always come from a 
background of wanting to build the capacity for the countries I’m working in 
to do this work themselves, and understand the importance of it,” he said. 
“That’s fundamentally the right approach.” 73 

McNeilage’s motivation to work with the oil companies is based on a mix 
of realism and humanism. “I realized that we were in crisis in many ways 
more than I thought we were. The oil industry has the potential, and the scale 
of the income is more than enough to pay for the upkeep of the park. 
Potentially, they can generate a lot of income if the oil companies involved 
are committed to protecting the areas they are exploiting. If they do it right, it 
can do good for publicity, but also harm for publicity, if they make a mess 
somewhere.” 74 

Oil drilling has occurred with surprisingly little impact. “You can find a 
level of disturbance,” McNeilage said. “Animals will tend to move away 
from the immediate area of any areas of operations. But it’s not a large 
disturbance at the level of the park as a whole if the company takes 
precautions to minimize impact. And there is a lot they have been able to do 
to keep impact to a minimum. The impacts we saw on animals would have 
been transitory.” 75 

That said, McNeilage says it hasn’t been easy. “The actual practicalities of 


getting the companies to do what they need has been difficult. It has been 
frustrating to work with Total because it’s a huge bureaucracy and it was 
sometimes hard to get them to do things that they should have done.” 

I asked McNeilage how the experience had changed him since he first 
arrived in the Congo more than a quarter century earlier to study butterflies. 
“I don’t think I’m a fundamentally different person,” he said, “just a lot less 
naive.” 


8. Power for Progress 

As for the Virunga dam built by Merode with Howard Buffett and EU 
money, most experts believe it cannot be easily scaled up. “That project is not 
a sustainable project and can’t be copied throughout the country,” said 
Kavanagh, the reporter. “You have a wealthy donor putting up the money. 
You have a particular situation because of the gorillas and the park and 
because of Emmanuel. Virunga is practically a fiefdom of ICCN run by 
Emmanuel. They can get around the things the average company can’t get 
around.” 76 

Eventually the dam will provide electricity to twenty thousand people, but 
that is a drop in the bucket when considering that there are two million 
people in Goma alone. 7 And the high cost of electricity from the Virunga 
Park dam means that only the relatively wealthy have been able to afford it. 
The upfront cost of $292 to connect to the grid is prohibitive for most. 
Recall that the average annual income is $561. 9 

“It’s helping people open factories, garages, and grinding machines, but 
lower-class people can’t afford it,” one man told Caleb. “And so it’s not 
stopping the exploitation of the park for charcoal. It’s still coming out of the 
park. The objective was to stop the cutting of trees in the park for making 
charcoal. But now the electricity is very expensive. As long as it is, people 
will continue making charcoal from trees within the park.” 

Experts agree that the easiest and cheapest way for Congo to produce 
abundant supplies of cheap electricity is by building the long-planned Grand 
Inga Dam on the Congo River. “You have 100,000-megawatt potential 
through Inga,” Kavanagh said. “You can provide all of Africa with that 
power.” 


The Inga would be fifty times larger than the Hoover Dam, which serves 
eight million people in California, Arizona, and Nevada. 80 

But for cheap electricity and LPG to pay for themselves, and not depend 
on charitable donations from European governments and American 
philanthropists, the Congo needs security, peace, and industrialization of the 
kind that has lifted so many nations out of poverty in the past. 


5 

Sweatshops Save the Planet 


1. War on Fashion 

In fall 2019, during London Fashion Week, hundreds of Extinction Rebellion 
activists protested the industry’s impact on the climate. Some covered 
themselves in fake blood and lay down in the street. In front of Victoria 
Beckham’s fashion show they held up signs that read, “Fashion = Ecocide” 
and “Business as Usual Equals the End of Life on Earth.” 1 An Extinction 
Rebellion spokesperson said, “As a race, we are—quite literally—facing the 
End of Days.” 2 

About two hundred Extinction Rebellion protesters staged a fake funeral 
march complete with a giant coffin and marching band. They walked down 
the Strand thoroughfare in central London and blocked traffic. They chanted 
and handed out pamphlets. The activists pointed to estimates suggesting that 
the fashion industry was responsible for 10 percent of all carbon emissions. 3 

More than a half-dozen protesters in London, wearing blood-red dresses 
and white face paint, protested in front of H&M, a retailer that sells 
inexpensive “fast-fashion.” 4 A post on Extinction Rebellion’s Facebook page 
read, “The industry still adheres to an archaic system of seasonal fashions, 
adding pressure to relentlessly create new fashion from new materials.” 5 

On its website, Extinction Rebellion wrote, “Globally we produce up to 
one hundred billion pieces of clothing a year, taking a terrible toll on the 
planet and people who make them. What’s worse, new reports predict the 
apparel and footwear industry will grow by 81 percent by 2030, putting an 
unprecedented strain on already devastated planetary resources.” 

The protests appear to have had an impact. A recent survey found that 
more than 33 percent of customers switched to brands they believe are more 
sustainable, and 75 percent indicated environmental sustainability is 


important to them when shopping for clothes. 6 

Others argue that fashion and other consumer product industries are 
inherently unsustainable, focused as they are on increasing consumption. 
“Stopping people consuming is really the only way of having any impact at 
this point, which is a difficult message for many people to take on board,” 
said an Extinction Rebellion activist. “As a communication tool, fashion is so 
influential,” said another activist. “We all have to put clothes on and that has 
power.” 7 

Environmentalists target a range of consumer products, not just shoes and 
clothing. In 2011, Greenpeace activists protested Barbie doll maker Mattel in 
California. In a statement, Greenpeace told The Washington Post and other 
journalists that it targeted Mattel because the entertainment and toy 
manufacturer sourced from Asia Pulp and Paper, which Greenpeace said 
bought pulp made from wood taken from Indonesian rainforests. 8 

During the protest, a Greenpeace activist dressed like Barbie drove a pink 
bulldozer. “Do you think they will let me park this at the mall?” she asked 
onlookers. An activist climbed onto the roof of Mattel’s headquarters in El 
Segundo, California, and unfurled a banner with the face of a despondent- 
looking Ken doll that read: Barbie, It’s Over. I Don’t Date Girls That Are into 
Deforestation. 9 

But Mattel is hardly a major agent of deforestation. Compared to daily 
newspapers, Mattel’s consumption of paper is minimal. The reason 
Greenpeace targeted Mattel wasn’t because it was a major paper user, but 
because Barbie is such a recognized brand. Attacking the toy company was 
sure to attract media attention. 

The truth about clothing and other consumer items made in factories in 
poor and developing countries is actually the opposite of what Extinction 
Rebellion and Greenpeace claim. Rather than being the main culprit in the 
destruction of forests, factories have been, and remain, an engine for saving 
them. 


2. Leaving the Farm 

In 1996, I left graduate school in Santa Cruz, California, and returned to San 
Francisco to work on activist campaigns with Global Exchange, Rainforest 


Action Network, and other progressive and environmental organizations. 

At the time, concern over the labor and environmental impact of 
manufacturing clothing and other products, from Barbie dolls to chocolates, 
was growing. So we decided to launch what we labeled a “corporate 
campaign” against one of the largest and most profitable multinational 
companies in the world. Our model was Rainforest Action Network’s boycott 
against Burger King, which I had raised money for in high school. Our 
strategy was to target a big, well-recognized brand. We quickly settled on 
Nike. 

At the time, Nike had just started promoting its shoes by linking them with 
women’s empowerment through sports for women and girls. My colleagues 
at Global Exchange and I decided to focus on women’s rights. Already, 
Global Exchange had brought a Nike factory worker from Indonesia to tour 
the United States and talk publicly about what life was like in the apparel 
company’s factories, generating extensive national publicity. 

We drafted an open letter to Phil Knight, the founder and then-chairman of 
Nike. We circulated the letter among feminist leaders and provided a copy to 
the New York Times. In the letter, we asked that Nike allow local independent 
monitors to inspect its factories in Asia and increase wages. For example, its 
factory workers in Vietnam were making only $1.60 per day at the time. 

In fall 1997, the Times ran a story with the headline, “Nike Supports 
Women in Its Ads but Not Its Factories, Groups Say.” The reporter wrote, “A 
coalition of women’s groups have attacked Nike as hypocritical for its new 
television commercials that feature female athletes, asserting that something 
is wrong when the company calls for empowering American women but pays 
its largely female overseas work force poorly.” 10 

Our campaign seemed like a success. We had generated so much negative 
publicity that we damaged Nike’s brand. As importantly, we sent a message 
to other corporations that they would be held accountable for conditions in 
factories they contracted with abroad. “I go back to 1997 to find the first 
clearly [corporate social responsibility] related event I can recall—the 
boycott of Nike—that had a real impact on the company,” said Geoffrey 
Heal, a Columbia University Business School professor. 11 

Not everybody agrees that the Nike campaign was a success. Some, like 
Jeff Ballinger, whose work with Indonesian factory workers dates back to 
1988, believes Nike hyped “environmental sustainability” as a public- 
relations tool to overshadow continued human exploitation. “The grinding 


outsource paradigm still rules in most low-skill manufacturing,” wrote 
Ballinger 12 

Meanwhile, environmental experts and activists say consumer product 
companies haven’t done anything significant to improve their environmental 
practices. “The mission of sustainable fashion has been an utter failure, and 
all small and incremental changes have been drowned by an explosive 
economy of extraction, consumption, waste and continuous labour abuse,” 
said activists in 2019. 13 

In June 2015, a few months after visiting Congo, Rwanda, and Uganda, I 
decided to go to Indonesia and see for myself what the situation was like for 
factory workers there. I hired a twenty-four-year-old Indonesian journalist, 
Syarifah Nur Aida, who called herself Ipeh. She had reported on labor issues 
at the factories and had recently uncovered military corruption. 14 

“I was beaten up last year after I covered how military officers had bought 
up land for a low price,” she told me. “It was very scary for my parents, but 
they never insisted I quit.” 

Ipeh had arranged interviews with several factory workers for me, one of 
whom was a twenty-five-year-old named Suparti, who had come from a 
small village on the coast. Her first job was at a Barbie factory, and her 
second at a chocolate factory. We met twice, first at Suparti’s union office, 
and again at her home. She wore a bright pink hijab, which she fastened with 
a large brooch. 

“Every Sunday we spent playing in the water, but I never learned how to 
swim and never fully went in,” she said. “I lived in a strict Islamic 
community where we couldn’t even go to social gatherings if men were 
there.” Trips to the beach were infrequent. “We rarely went to the beach 
because there was always so much work to do.” 15 

After school, Suparti worked alongside her parents and siblings in the 
fields. “We were poor relative to the other houses in the community. Our 
house had four rooms and was made of bamboo. We had no electricity or TV. 
We cooked with rice husks.” 

Her family grew rice and a little bit of eggplant, chiles, and green beans. 
They rotated the rice crops with soy to fertilize the soil. She helped her 
parents tie spinach into bundles to sell at the local market. 

Some of the greatest threats Suparti and her family faced were wild 


animals, disease, and natural disasters. One time, wild dogs got loose in the 
village. “My parents worried they would eat our rabbits,” she explained. 
“During the avian bird flu epidemic, my parents worried about their chickens 
but they turned out to be okay. 

“Everyone was scared of tsunamis and earthquakes because we lived so 
close to the sea,” said Suparti. “Some people were so scared they moved their 
stuff to the mountains. But then the volcano Merapi erupted. The rich people 
who had moved their stuff up into the hillside lost their belongings to the 
lava. We felt very vulnerable to nature.” 

Eventually Suparti was drawn to the city. “As a child, I heard from my 
aunt about what it was like to work in a factory, and I imagined I would work 
in one. My parents didn’t want me to. ‘Stay here, do your chores, and wait for 
a good man to marry you,’ they said. My mother in particular didn’t want me 
to go. I explained to them that I wanted to send money back to them.” 

And so, after she turned seventeen years old, Suparti left home. 16 


3. Manufacturing Progress 

When young people like Suparti leave the farm for the city, they must buy 
food rather than grow it. As a consequence, the declining number of farmers 
in poor and developing countries must produce even more food. 

In Uganda, I had a conversation with a middle-aged woman who worked at 
our ecolodge, where we went to see gorillas for a second time. I told her that 
just two out of every hundred Americans are involved in farming, whereas 
two out of every three Ugandans are farmers. 

“How can you grow enough food?” she asked. 

“With very large machines,” I replied. 

For more than 250 years, the combination of manufacturing and the rising 
productivity of farming have been the engine of economic growth for nations 
around the world. Factory workers like Suparti spend their money buying 
food, clothing, and other consumer products and services, resulting in a 
workforce and society that is wealthier and engaged in a greater variety of 
jobs. The declining number of workers required for food and energy 
production, thanks to the use of modern energy and machinery, increases 
productivity, grows the economy, and diversifies the workforce. 

While a few oil-rich nations like Saudi Arabia have achieved very high 


standards of living without ever having embraced manufacturing, almost 
every other developed country in the world, from Britain and the United 
States to Japan to South Korea and China, has transformed its economy with 
factories. 

Increased wealth from manufacturing is what allows nations to build the 
roads, power plants, electricity grids, flood control, sanitation, and waste 
management systems that distinguish poor nations like Congo from rich 
nations like the United States. 

Cities, meanwhile, concentrate human populations and leave more of the 
countryside to wildlife. Cities cover just more than half a percent of the ice- 
free surface of the earth. 1. Less than half a percent of Earth is covered by 
pavement or buildings. 18 

As farms become more productive, grasslands, forests, and wildlife are 
returning. Globally, the rate of reforestation is catching up to a slowing rate 
of deforestation. 

Humankind’s use of wood has peaked and could soon decline 
significantly. 20 And humankind’s use of land for agriculture is likely near its 
peak and capable of declining soon. 21 All of this is wonderful news for 
everyone who cares about achieving universal prosperity and environmental 
protection. 

The key is producing more food on less land. While the amount of land 
used for agriculture has increased by 8 percent since 1961, the amount of 
food produced has grown by an astonishing 300 percent. 22 

Though pastureland and cropland expanded 5 and 16 percent, between 
1961 and 2017, the maximum extent of total agriculture land occurred in the 
1990s, and declined significantly since then, led by a 4.5 percent drop in 
pastureland since 2000. 2 Between 2000 and 2017, the production of beef and 
cow’s milk increased by 19 and 38 percent, respectively, even as total land 
used globally for pasture shrank. 24 

The replacement of farm animals with machines massively reduced land 
required for food production. By moving from horses and mules to tractors 
and combine harvesters, the United States slashed the amount of land 
required to produce animal feed by an area the size of California. That land 
savings constituted an astonishing one-quarter of total U.S. land used for 
agriculture. 25 

Today, hundreds of millions of horses, cattle, oxen, and other animals are 


still being used as draft animals for farming in Asia, Africa, and Latin 
America. Not having to grow food to feed them could free up significant 
amounts of land for endangered species, just as it did in Europe and North 
America. 

As technology becomes more available, crop yields will continue to rise, 
even under higher temperatures. Modernized agricultural techniques and 
inputs could increase rice, wheat, and corn yields five-fold in sub-Saharan 
Africa, India, and developing nations. 2 Experts say sub-Saharan African 
farms can increase yields by nearly 100 percent by 2050 simply through 
access to fertilizer, irrigation, and farm machinery/ 

If every nation raised its agricultural productivity to the levels of its most 
successful farmers, global food yields would rise as much as 70 percent. 28 If 
every nation increased the number of crops per year to its full potential, food 
crop yields could rise another 50 percent. 29 

Things are headed in the right direction regarding other environmental 
measures. Water pollution is declining in relative terms, per unit of 
production, and in absolute terms in some nations. The use of water per unit 
of agricultural production has been declining as farmers have become more 
precise in irrigation methods. 

High-yield farming produces far less nitrogen pollution run-off than low- 
yield farming. While rich nations produce 70 percent higher yields than poor 
nations, they use just 54 percent more nitrogen. Nations get better at using 
nitrogen fertilizer over time. Since the early 1960s, the Netherlands has 
doubled its yields while using the same amount of fertilizer. 31 

High-yield farming is also better for soils. Eighty percent of all degraded 
soils are in poor and developing nations of Asia, Latin America, and Africa. 
The rate of soil loss is twice as high in developing nations as in developed 
ones. Thanks to the use of fertilizer, wealthy European nations and the United 
States have adopted soil conservation and no-till methods, which prevent 
erosion. In the United States, soil erosion declined 40 percent in just fifteen 
years, between 1982 and 1997, while yields rose. 32 

As such, buying cheap clothing, and thus increasing agricultural 
productivity, is one of the most important things we can do to help people 
like Suparti in Indonesia and Bernadette in Congo, while also creating the 
conditions for the return and protection of natural environments, including 
rainforests. 


4. The Great Escape 


Suparti was happy and anxious to leave her home in the country for the big 
city. “I can remember the excitement I felt on taking a bus by myself,” she 
recounted. “We left at 5 p.m. and arrived at 8 a.m. the next day. I only got 
two hours of sleep because I was so excited. I was met by my aunt and sister, 
who lived thirty minutes away and worked in a factory. 

“My first interview was just two hours later at 10 a.m., and I screwed it up 
because they asked me my address and I didn’t know it! I spent a week at my 
aunt’s house and then I went to an interview at the Mattel factory.” 

Hundreds of young women had started lining up at 5 a.m. just to get a 
ticket to enter a lottery, from which candidates would be selected for 
interviews. Suparti arrived a couple of hours late, after the tickets were 
already gone, but was able to sneak into the factory with a friend when a 
security guard wasn’t looking. 

“Part of the interview was to put clothes and accessories on a Barbie doll,” 
she said. “We were judged on speed. As a girl, I had played with fake Barbie 
dolls. Plus, I knew this would be the test and was mentally prepared. The 
other tests included making a ponytail and putting shoes on the Barbie.” 

The tests started at 10 a.m. Five hours later, they announced who was 
being hired. “I was faster than others and got the job,” Suparti said. “I was 
happy but not surprised because I thought I could do it.” 

But the job—as well as the culture inside the Mattel factory—wasn’t what 
Suparti imagined it would be. “There was never any physical abuse, but there 
was constant yelling,” she said, “and I had never in my life been yelled at. 

“Javanese people speak slowly and quietly. Sumatrans speak loudly. They 
don’t mean to yell, but that’s how they talk. I couldn’t bear it. I was used to 
going to bed at 7 p.m., but now I worked late. One time, I fell asleep on the 
line, and a manager came by and lifted up my chair saying, ‘Wake up!’ I 
cried every day after work. 

“My family said, ‘It’s okay. There are many kinds of people. Be patient in 
finding a new job,’ ” she said. “They never said, ‘We told you so.’ ” 

Shortly after Suparti turned eighteen, she found employment at a chocolate 
factory. Her first job was to pour liquid chocolate into moldings and package 
them. Then she was promoted to deliver chocolate and supplies to other parts 
of the factory by trolley, and finally she worked behind a desk, printing 



product labels, plastic wrap and expiration dates, and barcodes for retailers. 33 

Around the world, for hundreds of years, young women have been voting 
with their feet. They have moved to cities from the countryside not because 
the urban areas are utopian but because they offer many more opportunities 
for a better life. 

Urbanization, industrialization, and energy consumption have been 
overwhelmingly positive for human beings as a whole. From preindustrial 
times to today, life expectancy extended from thirty to seventy-three years. 34 
Infant mortality declined from 43 to 4 percent. 35 

Before 1800, notes Harvard University’s Steven Pinker, most people were 
desperately poor. “The average income was equivalent to that in the poorest 
countries in Africa today (about $500 a year in international dollars),” he 
writes, “and almost 95 percent of the world lived in what counts today as 
‘extreme poverty’ (less than $1.90 a day).” The Industrial Revolution 
constituted what Pinker calls the “Great Escape” from poverty. 36 

The Great Escape continues today. From 1981 to 2015, the population of 
humans living in extreme poverty plummeted from 44 percent to 10 
percent. 37 

Our prosperity is made possible by using energy and machines so fewer 
and fewer of us have to produce food, energy, and consumer products, and 
more and more of us can do work that requires greater use of our minds and 
that even offers meaning and purpose to our lives. 

Moving to the city gives women more freedom in who they marry. “My 
parents encourage the ta’aruf, Muslim way of marriage,” said Suparti. “This 
is where you explain yourself to a religious teacher or preacher, and they will 
introduce you to someone they think is a good match. But it’s still up to you. 
I’m still rebellious and thus would like to get to know the man before 
marriage.” 

Cities and manufacturing bring other positive benefits. The human 
population growth rate peaked in the early 1960s alongside rising life 
expectancy and declining infant mortality." Total population will peak 
soon. 35 And thanks to rising agricultural productivity, the share of humans 
who are malnourished declined from 20 percent in 1990 to 11 percent today, 
about 820 million people. 40 

Consider the differences between Bernadette, Suparti, and Helen. 


Bernadette must produce all of her food and energy whereas Suparti and 
Helen can purchase theirs. And while Suparti prepares most of her own food, 
Helen, as a working professional, is able to buy prepared food and even have 
it delivered to our home. 

While Bernadette must farm to live, Helen is wealthy enough that she can 
garden for pleasure. And while Helen must also ward off wildlife, namely 
moles, our food supply and lives are not at risk if the rodents eat her plants, 
as Bernadette’s is when a baboon does the same. 

Machines liberate women from drudgery. I once asked my mother’s oldest 
sister what her happiest childhood memories were while growing up on their 
farm in Indiana. She recalled the day when a clothes wringer her mother had 
ordered from Sears arrived. It was little more than two rollers and a hand 
crank, but it spared my grandmother’s hands the hard labor of pulling, 
squeezing, and twisting clothes. Later came the electric-powered washing 
machines and dryers that fully liberated women from having to wash, wring, 
and hang out to dry the family’s clothes. 41 

Scholars including Harvard’s Benjamin Friedman and Steven Pinker find 
that rising prosperity is strongly correlated with rising freedom among, 
reduced violence against, and greater tolerance for, women, racial and 
religious minorities, and gays and lesbians. Such was the case in Indonesia. 42 

“My favorite singer is Morrissey,” Ipeh told me. “I went to his show last 
year and was nervous that [Islamic] extremists would threaten to bomb it, and 
the show would be canceled. That’s what happened with Lady Gaga, who 
had to cancel her show.” 

“Why didn’t they?” I asked. 

“Maybe they didn’t realize that Morrissey is gay?” she said. 

I asked Ipeh if she disapproved of homosexuality. “Do I think it’s a sin? 
Yes. You can tell when someone is gay because they wear super tight clothes. 
But I’m cool with people being gay. It’s not going to affect me.” 43 


5. The Power of Wealth 

In the eighteenth century, Britain pioneered the factory system, which 
combined people, machines, and energy in a way that made the 
manufacturing of clothing, shoes, and consumer products far faster and 


cheaper than the cottage-level, home-based crafts system that predated it. In 
the opening chapter of his 1776 book. The Wealth of Nations, Adam Smith 
explains that an individual worker is fifty times more productive when he is 
focused on a single task in making a pin than if he made the entire pin 
himself. 44 

Factories required people to harness energy to power machines. Owners 
built factories next to rivers so they could use water wheels. Over time, they 
transitioned to using steam from coal to power factories, and then to 
electricity. 45 

Today, economists point to three reasons why manufacturing, as opposed 
to other sectors of the economy, has allowed poor nations to develop into rich 
ones. 

First, poor nations can become as efficient as rich nations in making 
things, and even surpass them. It is relatively easy for poor nations to steal 
manufacturing secrets from rich ones. Americans stole factory “know-how” 
from Britain in the eighteenth and nineteenth centuries, just as China has 
stolen intellectual property from the United States and other nations in recent 
years. 46 

Second, goods made in factories are easy to sell to other countries. This 
allows developing nations to make things they cannot yet afford to buy, and 
to buy things that they themselves cannot yet make. Even when the rest of the 
economy isn’t working because of high levels of corruption in government or 
other factors, history shows that factories can continue to be productive and, 
indeed, drive economic growth. 

Finally, factories are labor-intensive, which allows them to absorb large 
numbers of unskilled, small farmers. Former farmers like Suparti don’t need 
to learn a new language or special skills to work in factories. “It is 
comparatively easy to turn a rice farmer into a garment factory worker,” 
notes Harvard University economist Dani Rodrik. 47 

During the last 200 years, poor nations found that they didn’t need to end 
corruption or educate everyone to develop. As long as factories were allowed 
to operate freely, and the politicians didn’t steal too much from their owners, 
manufacturing could drive economic development. And, over time, as nations 
became richer, many of them, including the U.S., became less corrupt. 

“You could start with very poor initial conditions, get a few things right to 
stimulate the domestic production of a narrow range of labor-intensive 


manufactures—and voila! You had a growth engine going,” Rodrik says. 48 

Such was the case with Indonesia. In the 1960s, it was as poor as many 
sub-Saharan African nations are today. A civil war and mass killings from 
1965 to 1966 led to the deaths of more than one million people, or maybe 
more, according to recent estimates. 49 The government was and remains 
famously corrupt. 5 ' Recall that Ipeh was beaten up after she uncovered 
Indonesian soldiers involved in a crooked real estate deal. 

And yet, for as dysfunctional and corrupt as Indonesia was, and in many 
ways still is, it has been able to attract enough manufacturing to drive 
development; per capita annual incomes rose from $54 to $3,800 between 
1967 and 2017. 51 

For Suparti, what that has meant is that her wages have more than tripled 
since she first started working in the city. As a factory worker, she was able 
to purchase a flat-screen TV, a motor scooter, and even a home by the age of 
twenty-five. 

In the early 2000s, a young Dutch economist named Arthur van Benthem was 
working for Shell Oil Company in the Netherlands to develop scenarios to 
predict future energy supply and demand. 

In the 1960s, Shell pioneered scenario planning, which is essentially 
creating plausible, but distinct, stories about what the future might bring. 
Such stories helped Shell anticipate oil price increases in the 1970s and 
reductions in the 1980s, and thus hedge its bets. To forecast market collapses. 
Shell’s scenario planning depended on thinking in counterintuitive, contrarian 
ways, and continually seeking new evidence, rather than relying on 
assumptions. 52 

Like many energy analysts at the time, van Benthem assumed that more 
energy-efficient lightbulbs, refrigerators, computers, and virtually every other 
technology meant that poor nations could get rich using far less energy than 
rich economies. “Because all these energy-efficient technologies are also 
available in China and Asia today,” said van Benthem, “you might expect to 
find lower growth in energy consumption than you had in the United States 
or Europe when they were at the same GDP levels.” 53 

Van Benthem decided to try to determine whether such energy 
“leapfrogging,” as it is called, had actually occurred. He created a database 
from data on GDP, energy prices, and energy consumption from seventy-six 


countries. He crunched the numbers. He found no evidence of leapfrogging. 
“If anything,” he told me, “I found it slightly the other way around, that 
developing countries exhibit more energy-intensive growth at the same levels 
of GDP than developed countries did.” 54 

Thanks to energy efficiency, things like lighting, electricity, and air 
conditioning are a lot cheaper. But that has just meant that people use them 
more, which reduces the energy savings that would have occurred had 
consumption levels not risen. 

The same has occurred for big, expensive, and energy-intensive products 
like cars. “If you look at India today, one high-selling car [the Suzuki Maruti 
Alto] is a $3,500, very energy-efficient vehicle that gets 40 [miles per 
gallon],” van Benthem explained. “That’s way more efficient than cars used 
in the United States a century ago.” 56 

Since 1800, lighting has become five thousand times cheaper. As a result, 
we use much more of it in our homes, at work, and outdoors. Cheap light- 
emitting diodes (LEDs) allow Suparti to consume much more lighting than 
our grandparents could when they were at similar income levels. 57 

And by making cars cheaper, more people can buy them, increasing energy 
consumption. “The Suzuki Maruti Alto’s much lower price and its higher 
efficiency allows a greater number of poorer Indians to use it,” notes van 
Benthem. 58 

Van Benthem’s finding wasn’t particularly new. The fact that energy 
efficiency, a form of resource productivity, lowers prices, which increases 
demand, is basic economics. And economists demonstrated that cheaper 
lighting led to greater consumption in 1996 and again in 2006. 59 

How wealthy we are is thus reflected in the amount of energy we consume. 
The average Congolese person consumes the energy equivalent of 1.1 
kilograms of oil per day (kg/day). The average Indonesian consumes the 
energy equivalent of 2.5 kg/day. The average U.S. citizen consumes 19 
kg/day. 60 

But these numbers obscure huge differences in the quality of energy. 
Almost all of the average Congolese person’s energy consumption is in the 
form of burning wood and other biomass, where just 24 percent of the 
average Indonesian’s is, and nearly none of the average American’s is. In the 
seven years since we bought our home, Helen and I have not lit a fire in our 
fireplace once, and do not intend to do so in the future, because of the 


pollution it would create. 

Countries with high population density, like Germany, Britain, and Japan, 
consume less energy per person than population-diffuse places like 
California, thanks to reduced car usage, but nowhere near the levels of people 
like Suparti, much less Bernadette. 

As nations like Indonesia industrialize, they at first require more energy 
per unit of economic growth, but as they deindustrialize, like the United 
States, they require less. 

Globally, the history of human evolution and development is one of 
converting ever-larger amounts of energy into wealth and power in ways that 
allow human societies to grow more complex. 


6. Energy Density Matters 

When you interview women who are small farmers about what it’s like to 
cook with wood you might assume they would complain about the toxic 
smoke they must breathe. After all, such indoor air pollution shortens the 
lives of four million people per year, according to the World Health 
Organization. 1 But, around the world, what they complain about more often 
is how much time it takes to chop wood, haul wood, start fires, and maintain 
them. 

After Suparti moved to the city, she was able to use liquefied petroleum 
gas as cooking fuel instead of rice husks. Doing so produces far less 
pollution, including one-third fewer carbon emissions. 62 But more 
importantly LPG saves her time she can spend doing other things. 

When coal is burned in a power plant miles away, smoke can be removed 
from the home entirely, even when cooking and heating with natural gas. But 
even burning coal indoors, with the right fireplace, produces less indoor 
pollution than burning wood. 33 

Humans have been moving away from wood to fossil fuels for hundreds of 
years. Globally, wood went from providing nearly all primary energy in 1850 
to 50 percent in 1920 to just 7 percent today. 64 

As we stop using wood for fuel, we allow grasslands and forests to grow 
back and wildlife to return. In the late 1700s, the use of wood as fuel for 
cooking and heating was a leading cause of deforestation in Britain. In the 


United States, per capita consumption of wood for fuel peaked in the 1840s. 
It was used at a per capita rate that was fourteen times higher than today. 

Fossil fuels were thus key to saving forests in the United States and Europe 
in the eighteenth and nineteenth centuries. Wood went from being 80 percent 
of all primary energy in the United States in the 1860s to 20 percent in 1900, 
before reaching 7.5 percent in 1920. 65 

The environmental and economic benefits of fossil fuels are that they are 
more energy-dense and abundant. A kilogram of coal has almost twice as 
much energy as a kilogram of wood, while a kilogram of Suparti’s liquefied 
petroleum gas has three times the energy as the rice husk biomass she cooked 
with back on the farm. 66 

Centralizing energy production has been essential to leaving more of 
planet Earth for natural landscapes with wild animals. Today, all 
hydroelectric dams, all fossil fuel production, and all nuclear plants require 
less than 0.2 percent of the Earth’s ice-free land. The earth’s food production 
takes 200 times more land than this. 67 

While the energy density of coal is twice as high as the energy density of 
wood, the power density of coal mines is up to twenty-five thousand times 
greater than forests. 68 Even eighteenth-century coal mines were four 
thousand times more power-dense than English forests and sixteen thousand 
times more power-dense than crop residues, like the kind Suparti’s family 
used. 69 

The more people and wealth an area has, the higher the power density. 
Manhattan has a power density twenty times higher than New York City’s 
outer boroughs, and the wealthy island nation of Singapore has a power 
density seven times higher than that of the global urban average. 70 

Thanks to fertilizers, irrigation, petroleum-powered tractors, and other 
farm machines, the power densities of farms rise ten-fold as they evolve from 
the labor-intensive techniques used by Suparti’s parents to the energy- 
intensive practices used on California’s rice farms. 71 

Power-dense factories and cities require energy-dense fuels because they 
are easier to transport and store, and they pollute less. Horse-drawn carriages 
made New York City unlivable in the years before the introduction of the 
automobile. The streets were dirty and dusty and stank of urine and feces, 
which brought flies and disease. Petroleum-powered vehicles allowed for 
much higher power densities with much less pollution. 


During the last 250 years, the power density of factories has increased 
dramatically. By the 1920s, Henry Ford’s River Rouge Complex factory in 
Detroit had a power density fifty times higher than that of America’s first 
large, integrated clothing factory, the Merrimack Manufacturing Company, 
one hundred years earlier. 73 

That fifty-fold increase in power density between Merrimack and River 
Rouge was made possible through electricity, which is the flow of electrons, 
the subatomic particles that are technically matter but act as a kind of pure, 
matter-less energy. Electricity is, technically, an “energy carrier,” not a fuel 
or primary energy. Nevertheless, the increase shows the power of 
humankind’s evolution away from matter-dense fuels to energy -dense ones. 

People are often willing to accept even high levels of air pollution to enjoy 
the benefits of electricity. In 2016, I interviewed people living around an old 
and dirty coal power plant in India. The plant provided them with free 
electricity, but also sometimes emitted toxic ash, which they said irritated and 
burned their skin. However much they hated the pollution, none said they 
would be willing to give up the free, dirty electricity for cleaner electricity at 
a cost. 

Even coal-burning has become dramatically cleaner over the last 200 
years. A simple technical fix added to coal plants in developed nations after 
1950 reduced dangerous particulate matter by 99 percent. High-temperature 
coal plants are nearly as clean as natural gas plants, save for their higher 
carbon emissions. Natural gas is still, as a rule, superior to coal, for inherently 
physical reasons. But on the question of air pollution, the extent to which coal 
plants have become far cleaner is remarkable. 74 

None of this is to say that burning coal is “good,” only that it is, on most 
human and environmental measures, better than burning wood. As we will 
see, natural gas is similarly better than coal on most measures. People burn 
wood not coal, and coal not natural gas, when those fuels are all they can 
afford, not because those are the fuels they would prefer. 75 

As a result of cleaner-burning coal, the transition to natural gas, cleaner 
vehicles, and other technological changes, developed nations have seen major 
improvements in air quality. Between 1980 and 2018, U.S. carbon monoxide 
levels decreased by 83 percent, lead by 99 percent, nitrogen dioxide by 61 
percent, ozone by 31 percent, and sulfur dioxide by 91 percent. While death 
rates from air pollution can rise with industrialization, they decline with 
higher incomes, better access to health care, and reductions in air pollution. 


Despite this positive trend, the shift from biomass to fossil fuels is far from 
complete. Humans today use more wood for fuel than at any other time in 
history, even as it constitutes a lower share of total energy. Ending the use of 
wood for fuel should thus be one of the highest priorities for people and 
institutions seeking both universal prosperity and environmental progress. 77 


7. The Manufacturing Ladder 

The real risk to forests comes not from the expansion of energy-intensive 
factories in poor nations, as Greenpeace and Extinction Rebellion claim, but 
rather from the declining need for them. 

On one hand, Africa has made real progress during the last half century. 
Agricultural productivity has risen, but manufacturing was a higher 
percentage of the economy in the mid-1970s than it is today. “Most countries 
of Africa are too poor to be experiencing de-industrialisation,” writes Rodrik, 
“but that is precisely what seems to be taking place.” 78 

One exception is Ethiopia, which has attracted Calvin Klein, Tommy 
Hilfiger, and fast-fashion leader H&M, 7 both because of its low wages 
compared to places like China and Indonesia, where they have risen, as well 
as to its investments in hydroelectric dams, the electricity grid, and roads. 80 
“Ethiopia has experienced GDP growth of more than 10 percent per annum 
over the last decade,” notes Rodrik, “due in large part to the increase in 
public investment, from 5 percent to 19 percent of GDP.” 81 

Ethiopia had to end and recover from a bloody seventeen-year civil war, 
which resulted in at least 1.4 mill ion deaths, including one million from 
famine, before its government could invest in infrastructure. “The resources 
spent on investment—in basic infrastructure such as roads and 
hydroelectricity—appear to have been well spent,” says Rodrik. The 
infrastructure investments “have raised the overall productivity of the 
economy and reduced rural poverty.” 82 

Leadership matters. “To be successful, industrialization has to come from 
the very top,” Hinh Dinh, a former World Bank economist who advised the 
Ethiopian government, told me. For over two decades Dinh has researched 
and written on how poor nations can attract manufacturing. “Ethiopia got 
good results because of the now-deceased prime minister [Meles Zenawi] 


who went to China to get garment and shoe factories.” 83 

I asked Dinh if he shared Rodrik’s view that poor nations might need to 
find a path to development other than manufacturing. “In the U.S., 
manufacturing employment peaked at twenty million people in 1978,” said 
Dinh, “and since then, it has shed its low-end industries to focus on higher, 
more specialized manufacturing. That’s different from Nigeria de¬ 
industrializing at 7 or 8 percent (share of manufacturing in GDP) before its 
manufacturing reached the maturity stage.” 

Dinh added, “In a lot of developing countries, the de-industrialization is 
due to poor policy, bad governance, or neglect, not because of some natural 
peak as the case of the U.S. or Europe.” 

Dinh dismissed the notion that China’s high productivity made the 
expansion of manufacturing in African nations irrelevant. “In the developing 
world, everyone, rich or poor, needs simple things like chairs or shoes,” he 
said. “But when I was in Zambia I went to buy shoes, but not a single pair 
was made in Zambia! 

“In any country, poor or rich, you have a lot of consumer goods that have 
to be produced,” he explained. “The number of goods produced in the 
household only increases over time with income and never stops. I’m 
referring to the basic necessities of clothing, shoes, and household items.” 

Dinh observed the same phenomenon as Van Benthem. “What our 
grandparents had is completely different from what we have, and we will 
produce a lot more. I have no fear that at one point the industrialization will 
stop because demand will be saturated.” 

I asked Dinh if poor nations could become rich ones through agriculture, as 
Brazil has been attempting. 

“There is nothing wrong with growing through agriculture,” said Dinh. 
“But historically, nations did not do it that way because the scope for 
innovations is fairly limited. We’re better at producing a bushel of wheat 
today than we were fifty years ago. But the wheat is pretty much the same. 
By contrast, a TV today and a TV thirty years ago are two completely 
different products.” 

He pointed to the difference between South Korea, whose per capita GDP 
is $30,000, and Argentina, where it is $14,000. “Argentina in 1920 had a 
higher per capita income than Italy—and higher than Korea. While there are 
many factors involved, one cannot help but observe that Korea’s 
development path has been based on manufacturing and Argentina on other 


things, especially agriculture.” 

If Congo ever got its act together, I asked Dinh, what should it do? “I was 
asked to advise Osun State [in Nigeria],” he said. “I advised them to open up 
to foreign direct investment and try to get as many jobs created as possible. 
For now, forget about who owns them. Just bring them over. Get in touch 
with the Chinese or Vietnamese or Malaysians and ask them to bring 
factories over.” 

There is no shortcut to success, Dinh emphasizes. 

“I gave a lecture at the Harvard Africa [Business] Club and someone said, 
‘We don’t want to produce clothing and start with cheap products like China. 
We want to go right to the higher value added.’ But you can’t go directly 
from making bicycles to making a satellite. First you make bicycles and that 
allows you to make motorcycles. From there you can go to automobiles. 
From automobiles you can start thinking about satellites. 

“The goal in Ethiopia is to have as many jobs as possible, and have the 
education system turning out the factory workers that you need. That’s why I 
push for light manufacturing. It’s not just the skills but also the discipline 
instilled in people. Later on, when the country reaches the second stage, the 
education system should produce more skilled workers capable of producing 
medium tech products, and so on.” 

Governments should train small farmers how to be factory workers, argues 
Dinh. “When industrialization first started in Vietnam in the early 1990s, you 
would see women and girls in the countryside going from the fields to 
informal shops in the village to do some sewing. They would make clothing 
that would then be sold domestically and for export. There was a culture of 
when your clothes were torn you sewed them up with needle and thread. That 
really helped.” 


8. Fast-Fashion for Africa 

Contrary to what I and others have long believed, the positive impacts of 
manufacturing outweigh the negative ones. We should thus feel pride, not 
guilt, when buying products made by people like Suparti. And 
environmentalists and the news media should stop suggesting that fast- 
fashion brands like H&M are behaving unethically for contracting with 
factories in poor nations. 



That doesn’t mean we shouldn’t want companies like Mattel, Nike, and 
H&M to improve factory conditions. Consumers can play a positive role in 
pressuring companies to do the right thing. But that depends on them 
continuing to buy cheap products produced in developing nations in the first 
place. 

Many demographers believe that how quickly the human population peaks 
and starts to decline, globally, depends on how quickly sub-Saharan nations 
like the Congo industrialize and people like Bernadette move to the city, get 
jobs in factories, earn money, and choose to have fewer kids. 

Understanding this process leads to an apparently counterintuitive 
conclusion. “If you want to minimize carbon dioxide in the atmosphere in 
2070, you might want to accelerate the burning of coal in India today,” said 
MIT climate scientist Kerry Emanuel. “It doesn’t sound like it makes sense. 
Coal is terrible for carbon. But it’s by burning a lot of coal they make 
themselves wealthier, and by making themselves wealthier they have less 
children. The population doesn’t grow, and you don’t have as many people 
burning carbon. You might be better off in 2070.” 84 

Late economic developers like the Congo have a much harder time 
competing in international markets than did early economic developers like 
the United States and Europe. That means early developers, today’s rich 
nations, should do everything they can to help poor nations industrialize. 
Instead, as we will see, many of them are doing something closer to the 
opposite: seeking to make poverty sustainable rather than to make poverty 
history. 

Before we left, I asked Suparti what she felt she had accomplished as a labor 
union organizer. 

“My proudest accomplishment was to win menstrual leave,” she said, “so 
that when you are on your period you can have two days off. This was good 
because we had coworkers who were in so much pain from their periods that 
they cried and one even fainted.” 

I asked her whether she was lonely, and thought about returning to the 
village. “I really miss home,” she confessed, “especially the nice chats with 
my mom and her cooking. But I don’t have any desire to go back. I’m 
grateful to be doing what I’m doing.” 

I asked Suparti if she was worried about her parents. “I’m not worried yet 
about their retirement, but I am, however, saving up money to be able to send 


them to Mecca as a gift.” 

Suparti told me that once she’s married, she would prefer to stay home and 
be a housewife. She’d like to have four children. “I used to want to have two 
kids, but now I think the house will be too quiet, and I don’t want to be 
alone.” 

Before we left, I asked Suparti if I could take a photograph of her. 
“Where?” she asked. 

I told her to choose her favorite part of the house. She decided to stand 
next to a sewing machine she rarely used. In front of and on top of the sewing 
machine’s arm, Suparti had placed framed photographs of family and friends, 
plastic flowers, and tiny toy electric guitars. 

In the photo I took, she rests her left arm on the helmet of her motor 
scooter. Above her is a Muslim prayer rug. Suparti smiles and looks proud. ° 


6 

Greed Saved the Whales, Not Greenpeace 


1. Greenpeace and the Whales 

If anything qualifies as a miracle of nature, it’s the blue whale. As a baby, it 
gains ten pounds an hour drinking its mother’s milk. It takes one ten years to 
achieve maturity. Full-grown, the blue whale is the largest known creature to 
have graced Earth—nearly three times bigger than the biggest dinosaur. 1 A 
single blue whale can stretch ten stories long and weigh as much as the 
National Football League. 2 

While we know much more about them than we did fifty years ago, whales 
remain mysterious and mystical. We know humpbacks work together to blow 
air bubbles to trap schools of herring and other fish in a sphere before lunging 
upward, mouths open, to gorge themselves. But we don’t know whether they 
use acoustics, the stars. Earth’s magnetic fields, or some other means of 
navigating from Hawaii to Alaska every year. 3 

Indigenous people reportedly treated whales with reverence. In Vietnam, 
those who set off to sea prayed to the whale, addressing the creature as 
“ngai,” or “lord,” a tradition that continues today. 4 Fishermen accord an 
elaborate funeral upon the beached whale, equal to one they would give a 
king. 5 In one version of the Inuit creation tale, a fisherman who finds a 
beached whale is told by the Great Spirit to eat magic mushrooms to gain the 
strength needed to return the whale to the sea and restore order to the world. 

But by the mid-twentieth century, with the rise of massive industrial ships, 
humans nearly hunted whales to extinction. 

Scientists raised the alarm about declining whale stocks, and a small group 
of committed young activists set out to save them. The activists started 
documenting the brutality of whaling, and the humanity of whales. 

Things came to a boil in the summer of 1975. A small group of anti- 


whaling activists left the port of Vancouver on a sixty-six-foot halibut fishing 
boat. They headed to a whaling region in the North Pacific, where they 
intended to confront Russian whalers. 

Once there, the activists boarded their Zodiac, a high-speed inflatable boat, 
and drove between a Soviet catcher vessel, the Vlastny, and a pod of sperm 
whales. An activist gripped his Super 8 camera with anticipation. The 
Vlastny ’s cannon boomed and a 250-pound grenade harpoon whizzed past the 
bearded activists. It slammed into the back of a small female humpback. 

One of the young men involved in the 1975 Vancouver incident later 
described the confrontation with the whalers. 

The whale wavered and towered motionless above us. I looked up past the daggered six-inch teeth 
into a massive eye, an eye the size of my fist, an eye that reflected back an intelligence, an eye that 
spoke wordlessly of compassion, an eye that communicated that this whale could discriminate and 
understood what we had tried to do . .. 

On that day, I knew emotionally and spiritually that my allegiance lay with the whales first and 
foremost over the interests of the humans that would kill them. 

A few nights later, Walter Cronkite aired the Zodiac crew member’s Super 
8 footage on CBS Evening News, and millions of people would learn the 
name of the new organization: Greenpeace. 

After another seven years of media publicity, grassroots organizing, and 
political pressure, in 1982 environmental activists successfully inspired the 
world to impose a complete ban on commercial whaling. Today, whales of all 
species, including the mighty blue, are rebounding in numbers. 


2. "Grand Ball Given by the Whales” 

The story of a small band of committed nature lovers saving the environment 
appeals to us. It is the story we learn from TV and movie documentaries, 
books, and news reports. It is an exciting drama with obvious heroes and 
villains. On one side there are greedy, cowardly people destroying nature for 
profit, and on the other side there are idealistic, brave youths. It is a story that 
has inspired millions to take action. 

The only problem with it as a guide for protecting the environment is that 
nearly everything about it is wrong. 

Whatever reverence some traditions have for whales, humans around the 
world have mostly treated them as prey and sought to eat them, not worship 


them. The limits may have freed beached whales but they also survived by 
hunting them. 

In the early 1600s, an English explorer observed Native Americans 
whaling around what is now Cape Cod, Massachusetts. “They go in company 
of their King,” he wrote, “with a multitude of their boats, and strike him with 
a bone made in fashion of a harping iron fastened to a rope” (harpoon). After 
shooting the whale with arrows—and then drowning it, or bleeding it out— 
the Indians would return to shore with it and “sing a song of joy.” 7 

A Jesuit explorer from Spain described a daring team of indigenous 
warriors in what is now Florida. They paddled in their canoes right up next to 
a whale. Then, one commando leaped atop the mammal and thrust his spear 
into its blowhole. At that moment, the Jesuit claims, the animal plunged into 
the sea. Upon surfacing, the man was hanging on for dear life, stabbing the 
creature to death. 8 

Organized whaling is at least as old as the eighth century. It was then that 
the Basque people in what is now Spain built towers to spot them and hunt 
them. 3 In seventeenth-century Japan, during the same decade, six companies 
formed a consortium to hunt whales. Ten to twelve boats would form a 
semicircle and drop a net to trap whales close to shore. “The climax was 
reached when one of the men administered the coup de grace with a long 
sword,” writes a historian. “As in bullfighting, these whaling toreadors were 
celebrated as national heroes.” 10 

In eighteenth- and nineteenth-century United States, whales were hunted in 
open sail ships. Once a whale was spotted, two groups of six men, each in a 
small boat, were lowered into the sea. They would quietly row next to their 
target. When the small rowboats were rubbing right up next to their prey, 
“wood to blackskin,” one of the men hurled a harpoon. Typically, the whale 
would bolt ahead, dragging the men along for the ride of their lives. 
Eventually, the whale would tire, at which point the men would pull next to 
it, drive a sharp steel lance into its lungs, and then twist it. Other times, 
whales plunged into the abyss, dragging their human predators to their 
death. 11 

Sometimes men killed whales easily and other times “she will hold the 
Whale-men in Play near half a Day together, with their Lances,” a naturalist 
in 1725 wrote, “and sometimes will get away after they have been lanced and 
spouted Blood.” A geyser of blood from the whale’s blowhole would excite 


the men. “Chimney’s afire!” men would shout. 12 

By 1830, the United States was the global whaling leader. 1 Whale oil was 
a luxury commodity because it burned brighter than candles and cleaner than 
wood fires. Whales provided much else: food, soap, machine lubricants, the 
base oil for perfume, and from their baleen, corsets, umbrellas, and fishing 
rods. 14 

Rising demand for whale oil led entrepreneurs to look for alternatives. 15 
One of them was named Samuel Kier. In 1849, a doctor prescribed Kier’s 
wife “American Medicinal Oil,” petroleum, to treat an illness. His idea 
wasn’t new. The Iroquois had used petroleum as an insect repellent, salve, 
and tonic for hundreds of years. 16 

When his wife felt better, Kier recognized a business opportunity. He 
launched his own brand, “Kier’s Petroleum, or Rock Oil,” and sold bottles for 
fifty cents through a sales force traveling through the region by wagon. 

Kier was ambitious and sought other uses for his product. A chemist 
recommended distilling it and using it as lighting fluid. Kier’s contribution to 
the emerging petroleum revolution was the creation of the first industrial- 
scale refinery in downtown Pittsburgh. 1 

A group of New York investors believed Kier had created a major business 
opportunity. They hired an itinerant and disabled engineer with good 
expertise in salt drilling to poke around in Pennsylvania for petroleum. In 
1859, the man, Edwin Drake, drilled and hit a gusher of oil near Titusville, 
Pennsylvania. 

The discovery of the Drake Well led to widespread production of 
petroleum-based kerosene, which rapidly took over the market for lighting 
fluids in the United States, thus saving whales, which were no longer needed 
for their oil. At its peak, whaling produced 600,000 barrels of whale oil 
annually. 18 The petroleum industry achieved that level less than three years 
after Drake’s oil strike. 19 In a single day, one Pennsylvania well produced as 
much oil as it took a whaling voyage three or four years to obtain, a dramatic 
example of petrolem’s high power density. 20 

In 1861, two years after Drake’s oil strike. Vanity Fair magazine published 
a cartoon showing sperm whales standing on their fins and dressed in tuxedos 
and ball gowns, toasting one another with champagne at a fine celebration. 
The caption read, “Grand ball given by the whales to celebrate the discovery 
of the oil wells in Pennsylvania.” 21 


While whalers over-hunted whales, historians conclude that “there is no 
evidence that American whaling contracted because of a serious shortage of 
whales.” The creation of a substitute with a much higher power density was 
sufficient. This is an important lesson since it means we need not wait for 
inferior products, environmentally and otherwise, to run out before replacing 
them. 


3. How Congo Saved the Whales 

As fate would have it, capitalism would save the whales not once, but twice. 

By 1900, whaling looked like a dying industry. U.S. whaling output was 
less than 10 percent of its peak. 2 The only reason whaling didn’t disappear 
altogether is that Norwegians were able to continue whaling certain species at 
low costs, and because of continuing demand for “whalebone,” or baleen. 
People hadn’t yet invented petroleum-based plastics to substitute for baleen, 
the material taken from the underside of whale mouths, which people prized 
for its plasticity. 

But then, whaling came back, and in a big way. Between 1904 and 1978, 
whalers killed one million whales, nearly three times more than had been 
harvested during the nineteenth century. 25 

A series of breakthroughs made whale oil newly useful for different 
products. In 1905, European chemists invented a way to turn liquid oil into 
solid fat for making soap. The process was called hydrogenation because it 
involved blowing hydrogen gas over nickel fillings into the oil. 26 Then, in 
1918, chemists discovered how to solidify whale oil while eliminating the 
smell and taste, allowing it to be used for the first time as margarine. 27 

But then, industrial chemists succeeded in making margarine almost 
entirely from palm oil, eliminating the need for whale oil. By 1940, palm oil, 
much of it coming from the Congo, had become cheaper than whale oil. 
Between 1938 and 1951, the use of vegetable oils used for margarine 
quadrupled, while the use of whale and fish oil declined by two-thirds. The 
share of whale oil as an ingredient in soap fell from 13 percent to just 1 
percent. 28 Whale oil as a share of global trade in fats declined from 9.4 
percent in the 1930s to 1.7 percent in 1958, resulting in declining whale oil 
prices in the late 1950s. 29 


Journalists realized what was going on. In 1959, The New York Times 
reported that “the growing output of vegetable oils . . . has forced down the 
market value of whale oil and may, in the end, save the whales.” 3 ' By 1968, 
Norwegian whalers were reduced to selling whale meat to pet food 
manufacturers. The Times reported that “the market for once-prized whale oil 
has slipped from $238 a ton in 1966 to $101.50. It has lost out to Peruvian 
fish oil and African vegetable oils.” 31 

This time, rising scarcity of whales did incentivize their replacement with 
vegetable oil. A group of economists concluded that “economic growth 
brought with it a declining demand for whale products, whilst decreasing 
stock levels fed back into more and more expensive harvesting effort. . .” 32 

Whaling peaked in 1962, a full thirteen years before Greenpeace’s heavily 
publicized action in Vancouver, and declined dramatically during the next 
decade. The United Nations called for a ten-year moratorium in 1972, and the 
United States banned whaling under the Marine Mammal Protection Act. By 
1975, the year of Greenpeace’s celebrated Vancouver action, an international 
agreement between forty-six nations, which prohibited all hunting of the 
humpback, the blue whale, the gray whale, and some species of right, fin, and 
sei whales, was already in place. 33 

It was vegetable oil, not an international treaty, that saved the whales. 
Ninety-nine percent of all whales killed in the twentieth century had occurred 
by the time the International Whaling Commission (IWC) got around to 
imposing a moratorium in 1982. 34 The Commission’s moratorium on whaling 
in the 1980s, according to the economists who did the most careful study, 
was a “rubber stamp” on a “situation that had already emerged. . . . 
Regulation was not important in stabilizing populations.” 

The International Whaling Commission set whaling quotas, but they 
weren’t low enough to prevent over-whaling. “In theory, the IWC was meant 
to regulate the killing of whales; in practice, the IWC functioned more like an 
international hunting club.” Concludes the leading historian of the period, 
“The thirty years of work by the IWC have proven a fiasco.” 35 

Those nations that thundered the loudest against whaling after the 
Greenpeace action didn’t themselves hunt whales. “Strong anti-whaling 
positions became a rather convenient way of portraying a green image as 
virtually no material costs were involved for nations without whaling 
interests.” 36 


Rising prosperity and wealth created the demand for the substitutes that 
saved the whales. People saved the whales by no longer needing them, and 
they no longer needed them because they had created more abundant, 
cheaper, and better alternatives. 

Today, the populations of blue whales, humpback whales, and bowheads, 
three species for which there is great concern, are all recovering, albeit 
slowly, as is to be expected due to their large size and thus slow rate of 
reproductions Not a single whale species is at risk of extinction. Nations 
harvest fewer than two thousand whales annually, an amount that is 97 
percent less than the nearly seventy-five thousand whales killed in I960. 38 

The moral of the story, for the economists who studied how vegetable oil 
saved the whales, was that, “to some extent, economies can ‘outgrow’ severe 
environmental exploitation.” 39 


4. A System Without a Schedule 

While consulting for General Electric in the early 1970s, a playful, forty- 
something-year-old Italian nuclear physicist named Cesare Marchetti became 
friendly with one of GE’s in-house economists. The man had recently 
coauthored a paper, “A Simple Substitution Model of Technological 
Change. ” 4C The model calculated how quickly new products become suitable 
replacements for older ones in order to predict how quickly new products 
would saturate the market. For a company like GE, with many different 
technology products, having such a model could be valuable. 

Marchetti did not ordinarily think much of economic modeling. “As an 
old-time physicist,” he wrote, “I always had the tendency to tease my 
economist friends for their supreme ability to construct beautifully structured 
models that will never be used in practice, and will never be splattered with 
the mud of this low world.” 41 

This time was different. The GE economists were plugging actual data into 
the model to see if it worked. “I was impressed by the fact that the model was 
sloshing joyfully in the mud,” Marchetti wrote. 4 " He was so taken with the 
model that he took it with him when he left GE to work at the International 
Institute for Applied Systems Analysis (IIASA), a rare research collaboration 
funded by the Organisation for Economic Co-operation and Development 


(OECD), in 1974. 

The United States and Soviet Union created IIASA (pronounced “yah- 
saw”) as a means for scientific cooperation to bring the communist East and 
capitalist West closer together. It was focused on breaking down barriers, not 
just between nations but between disciplines. IIASA pioneered an 
interdisciplinary approach to systems analysis, a version of which would later 
be adopted by the Intergovernmental Panel on Climate Change. 

The picture of evolution as a series of replacements inspired Marchetti. For 
much of his life he has collected typewriters, from some of the first models to 
some of the last, an extension of his fascination with technological innovation 
as a kind of Darwinian evolution. 

At IIASA, Marchetti tested the replacement, or substitution, model on 
primary sources of energy, which he treated like “commodities competing for 
a market.” 43 By primary energy, Marchetti meant those natural resources, or 
fuels, that can be used in a variety of ways, namely wood, coal, petroleum, 
natural gas, and uranium. (Secondary energies, by contrast, are things like 
electricity, kerosene, hydrogen, LPG, and gasoline, which must be made from 
primary energies.) 

Throughout the next summer, Marchetti and a colleague inputted data from 
three hundred cases of energy transitions from around the world. The 
transitions were from wood to coal, whale oil to petroleum, coal to oil, and 
many other combinations. “I could not believe my eyes,” he wrote, “but it 
worked.” 44 He added, “The whole destiny of an energy source seems to be 
completely predetermined in the first childhood.” 45 The study of what we 
today call energy transitions was born. 

Wars, big changes in energy prices, and even depressions, Marchetti 
found, had no effect on the rate of energy transition. “It is as though the 
system had a schedule, a will, and a clock,” he wrote. 46 

Older histories emphasized the role of scarcity in raising prices and 
stimulating innovation, such as how Europeans had to import wood from 
increasingly distant forests, making it more expensive, and the newcomer 
fuel, coal, relatively cheaper. 47 But Marchetti found that “the market 
regularly moved away from a certain primary energy source, long before it 
was exhausted, at least at world level.” 48 

While scarcity helps incentivize entrepreneurs like Drake’s investors to 
create alternatives, it is often rising economic growth and rising demand for a 


specific energy service, like lighting, transportation, heat, or industry, that 
allows fossil fuels to replace renewables, and oil and gas to replace coal. 

That’s what happened with whales. Other substitutes, principally hog fat 
and ethanol, emerged before the discovery of oil fields in Pennsylvania and 
the distillation of petroleum into kerosene. It was petroleum’s abundance and 
superior power density that ultimately led to its triumph over biofuels. 49 

Coal started declining as a share of energy around World War I, even 
though “coal reserves were in a sense infinite” as oil and natural gas started to 
replace it. 50 

Energy transitions have occurred in the way that Marchetti predicted, from 
more energy-dilute and carbon-dense fuels toward more energy-dense and 
hydrogen-dense ones. Just as coal is twice as energy-dense as wood, 
petroleum is more energy-dense than coal, as is natural gas, when converted 
to liquid form. 51 

The chemistry is simple to understand. Coal is comprised of roughly one 
carbon atom for every hydrogen atom. Petroleum is comprised of one carbon 
atom for every two hydrogen atoms. And natural gas, or rather, its main 
component, methane, has four hydrogen atoms to one carbon atom, hence its 
molecular expression as CH 4 . 52 

As a consequence of these energy transitions, the carbon-intensity of 
energy has declined for more than 150 years. Between 1860 and the mid- 
1990s, the carbon intensity of primary global energy declined about 0.3 
percent per year. 53 

Marchetti was right that human societies tend to move from energy-dilute 
to energy-dense fuels, but wrong that “the system had a schedule . . . and a 
clock.” While the direction of energy transitions he predicted was broadly 
correct, Marchetti’s timing was off. For example, in the United States, the 
share of electricity coming from coal declined from more than 45 percent in 
2010 to just less than 25 percent in 20 19. 54 Europe saw similarly large 
declines in electricity from coal and increases from natural gas during the last 
two decades. 55 Marchetti predicted the coal-to-gas transition would occur in 
the 1980s and 1990s and was thus two decades off. And he optimistically 
predicted that few humans would, by today, still be burning wood and other 
forms of biomass where in reality more than 2.5 billion people still do. 56 

What determines the rate of those transitions is politics. And, as we will 
see, sometimes politics can move societies away from energy-dense fuels and 


back toward more energy-dilute ones. 


5. The Gasland Deception 

In spring 2010, a documentary filmmaker released the trailer to his new film, 
Gasland, about the natural gas boom in the United States. The background 
music, similar to what we hear in trailers for horror-fantasy movies, grows in 
volume and speed. We hear people say that hydraulic fracturing, or fracking, 
of shale, an underground rock formation, is poisoning their water and causing 
neurological diseases and brain lesions. It shows documents describing lung 
disease and cancer. 

Three-quarters into the trailer, we hear an ominous chorus typical of what 
you might expect to hear when dragons take flight. A man stands by his sink 
with a hand-written sign above it reading. Do Not Drink This Water. We then 
see a congressman with a southern accent saying, with frustration in his 
voice, “What we’re doing is searching for a problem that does not exist!” 

The trailer then cuts back to the man at the sink. He is holding a lit 
cigarette lighter near the faucet’s tap, which he turns on, igniting huge flames 
that force him to jump backward. 57 

The New York Times and other national media picked up on the story and 
depicted fracking for natural gas as a significant threat to America’s natural 
environment, helping spawn a grassroots movement to end the practice. 58 

But the film’s depiction of the flammable water was deceptive. In 2008 
and 2009, the man from the film and two other Colorado residents filed 
formal complaints to Colorado’s main oil and gas regulator, the Colorado Oil 
and Gas Conservation Commission. The commission took water samples 
from the three homes and sent them to a private laboratory. The laboratory 
found that the gas from the man’s faucet and one other home was 100 percent 
“biogenic,” or natural, and something people have safely dealt with for 
decades. It was created not by frackers but by Mother Nature. The third home 
had a mixture of biogenic and thermogenic methane; the owner and operator 
reached a settlement in the case. 59 

The independent regulator of Colorado’s oil and gas industry took sharp 
objection to Gasland, noting that it informed producer Josh Fox of the facts 
of the cases well before he produced his movie, and he chose not to include 


them.® 

People have documented water catching fire naturally for centuries. There 
are reports of water on fire dating back to the ancient Greeks, Indians, and 
Persians. We now know that they were naturally occurring methane seeps. In 
1889, a driller burned his beard after lighting water from a well he drilled in 
Colfax, Louisiana. There’s a historical marker at the site of the well, which 
was featured in Ripley’s Believe It or Not. 61 

An Irish documentary filmmaker named Phelim McAleer called out Fox 
for his mischaracterization of fracking at a 2011 Gasland screening. 

MCALEER: There’s a [flaming water] report from 1976 . .. 

FOX: Well, I don’t care about the report from 1976. There were reports from 1936 that people say 
they can light their water on fire in New York State. 

MCALEER: I’m curious why you didn’t include relevant reports from 1976 or from 1936 in the 
documentary? Most people watching your film would think that lighting your water started with 
fracking. You have said yourself people lit their water long before fracking started. Isn’t that 
correct? 

FOX: Yes, but it’s not relevant. 6 ' 1 

The Irish filmmaker posted the exchange on YouTube. Fox alleged 
copyright infringement. At first YouTube obeyed Fox’s demand and removed 
the video, before eventually restoring it. 63 


6. Fracking the Climate 

For nearly a decade, climate activists led by Bill McKibben of 350.org have 
claimed that natural gas is worse for the climate than coal. 64 

And yet, on virtually every metric, natural gas is cleaner than coal. Natural 
gas emits 17 to 40 times less sulfur dioxide, a fraction of the nitrous oxide 
that coal emits, and almost no mercury. 65 Natural gas is one-eighth as deadly 
as coal, counting both accidents and air pollution. 66 And burning gas rather 
than coal for electricity requires 25 to 50 times less water. 67 

The technological revolution allowing for firms to extract far more natural 
gas from shale and the ocean floor is the main reason that U.S. carbon 
emissions from energy declined 13 percent between 2005 and 2018, and a big 
part of the reason why global temperatures are unlikely to rise more than 3 
degrees centigrade above pre-industrial levels. 68 


McKibben makes his claim that coal is better than natural gas by using an 
inappropriately short timeframe for global warming of just twenty years. The 
United States government and most experts agree that the appropriate 
timeframe to use is one hundred years. His timeframe thus exaggerates the 
impact of natural gas as a heat-trapping gas. 69 

Despite a nearly 40 percent increase in natural gas production since 1990, 
the EPA reported a 20 percent decrease in methane emissions in 2013, in part 
because of improved gaskets, monitoring, and maintenance. 70 

Natural gas fracking also resulted in the 62 percent decline in the 
mountaintop mining for coal between 2008 and 2014. 71 

Where fracking for natural gas cracks shale below the Earth’s surface, 
imposing very small impacts aboveground, coal mining devastates mountain 
ecosystems. More than 500 mountains, covering more than one million acres, 
have been destroyed in central and southern Appalachia by mountaintop 
removal/ 2 When mining companies demolish mountains with explosives to 
harvest coal, they dump millions of tons of crushed rock into nearby valleys, 
destroying forests and headway streams. Exposed rock leeches heavy metals 
and other toxins, which hurt wildlife, insects, and humans. Dust that blows 
into the air from such operations can harm miners and people who live in 
nearby communities. 73 

No energy transition occurs without human and environmental impacts. 
Fracking brings pipelines, rigs, and trucks, which can disrupt peaceful 
landscapes that people rightly care about. Frackers have created small 
earthquakes and improperly disposed of fracking wastewater. These problems 
are serious and should be addressed, but they are nowhere as bad as coal 
mining, which has in many ways become worse throughout the decades, not 
better, culminating in mountaintop removal and the destruction of river 
ecosystems. 74 

What explains the lower environmental impact of natural gas fracking as 
compared to coal mining is power density. A natural gas field in the 
Netherlands is three times more power-dense than the world’s most 
productive coal mines. 75 

Today, many if not most scientists and environmentalists support natural 
gas as a substitute for coal. “People are placing too much emphasis on 
methane,” climate scientist Ray Pierrehumbert told The Washington Post. 
“People should prove that we can actually get the C0 2 emissions down first, 


before worrying about whether we are doing enough to get methane 
emissions down.” 76 

Pollution regulations helped make coal plants more expensive to build and 
operate. But, as Marchetti predicted, and similar to what we saw with whales, 
what mattered most was the creation of a more power-dense, abundant, and 
cheaper alternative. What Marchetti didn’t foresee was how powerful and 
important opposition to the new technology, particularly from upper classes 
of society, could be in the case of energy transitions. 


7. Fish Go Wild 

In late 2015, the U.S. Food and Drug Administration approved a genetically 
modified salmon, one that delivered major environmental benefits over 
existing farmed salmon. Critics loved it. “The flesh is exquisite,” wrote one 
food writer. “Buttery, light, juicy. Just as Atlantic salmon should be.” 77 

The AquAdvantage salmon, developed by AquaBounty Technologies in 
1989, grows twice as fast and needs 20 percent less feed than Atlantic 
salmon. While eight pounds of feed is needed to harvest one pound of beef, 
only one pound of feed is required for one pound of AquAdvantage salmon. 

Unlike the majority of farmed salmon, which is produced in floating sea 
cages in coastal areas, AquAdvantage is produced in hatcheries and facilities 
in warehouses on land. It thus minimizes the impact of aquaculture on natural 
ocean environments and prevents harmful interactions with wild species, 
which can result in disease. And AquaBounty estimates it will produce 23 to 
25 percent fewer carbon emissions than traditionally farmed salmon. 

Atlantic salmon is already one of the world’s healthiest foods. It is low in 
calories and saturated and trans fats, and a good source of protein and omega- 
3 polyunsaturated fatty acids. By genetically altering the salmon, 
AquaBounty also eliminated the need for antibiotics, which public health 
officials warn can contribute to antibiotic resistance. “AquAdvantage salmon 
is as safe to eat as any non-genetically engineered Atlantic salmon, and also 
as nutritious,” the FDA says. 79 

Fish farming is critical for saving wild fish and other marine species, such 
as the yellow-eyed penguin and the albatross. That’s because the total 
population of ocean fish that humans hunt and eat for food has declined by 


nearly 40 percent since 1970. Overfishing has resulted in many local 
extinctions, including of sharks. 

Today, 90 percent of the world’s fish stocks are either overfished or at 
capacity, meaning they are close to or just barely above the maximum they 
can be harvested before seeing their populations collapse entirely. 8 Where 
15 percent of Earth’s land surface is protected, just less than 8 percent of the 
world’s oceans are. 81 

Since 1974, humankind has tripled the share of fish stocks being harvested 
at unsustainable levels. 81 And the pressure on wild fish continues to rise: 
between now and 2050, thanks to rising wealth and a growing number of 
people, global demand for fish is expected to double. 83 

The good news is that fish farming, or aquaculture, is developing rapidly. 
Aquaculture output doubled between 2000 and 2014, and today it produces 
half of all fish for human consumption. 8 The Food and Agriculture 
Organization of the United Nations (FAO) reported in 2018 that aquaculture 
“continues to grow faster than other major food production sector,” and that 
by 2030, “the world will eat 20 percent more fish than in 2016.” 85 

A big environmental benefit from aquaculture comes from moving fish 
farms from oceans to land. Doing so reduces their impact on marine 
environments and allows for closed or near-closed systems where water is 
constantly being cleaned and recycled. 86 

The technologies pioneered to create genetically engineered fish bring side 
benefits. Scientists say such genetic modification offers the possibility of 
eliminating the deadly avian flu virus. 87 

And yet, the most outspoken critics of replacing wild fish consumption 
with farmed fish are environmental groups, including the Natural Resources 
Defense Council (NRDC) and Sierra Club, which claimed AquAdvantage 
salmon might contaminate populations of wild salmon. 88 After the FDA 
approved AquAdvantage, the head of the Center for Food Safety, another 
environmental group, announced it was filing a lawsuit to stop “the 
introduction of this dangerous contaminant.” 89 

In response, several large supermarket chains, including Trader Joe’s and 
Whole Foods, announced they would not carry the AquaBounty fish, even 
though spokespersons from both chains admitted the stores offer other foods 
produced with genetically modified ingredients or feed. 

Fish farming is not without its problems. Early fish farms, such as shrimp 


farms, were quite destructive, involving the clearing of mangrove forests and 
the pollution of waterways by chemicals and nutrients. 91 But, over time, their 
negative environmental impact has significantly declined through better siting 
of fish and shrimp farms and the cofarming of species such as scallops and 
mussels with seaweed and microalgae. 

The scientist who first raised the concern that genetically engineered fish 
could threaten wild fish stocks is today one of its most outspoken advocates. 
“I won’t argue that a genetically engineered salmon will never find its way 
into the ocean,” he said. “But there’s nothing in this fish that would last more 
than a single generation because of its low fitness.” 92 

As for Trader Joe’s and Whole Foods, former AquaBounty CEO Ron 
Stotish was optimistic that he could change their minds. “We are hopeful that 
over time, they will embrace our product.” 93 

But five years later, neither the environmental groups supposedly worried 
about the future of wild fish, nor Trader Joe’s, Whole Foods, Costco, Kroger, 
and Target, had changed their minds. 94 


8. Class War 

Today, Cesare Marchetti is in his early nineties and lives as a “gentleman 
farmer near Florence,” says his friend and coauthor, Jesse Ausubel, “with 
olive groves, grapevines, goats, black cats,” and his typewriter collection.' 

Ausubel, who works at Woods Hole Research Institute and Rockefeller 
University, has been friends with Marchetti since they met in the 1970s at 
IIASA. Today, the two men are trying to sequence the genome of Feonardo 
da Vinci out of trace DNA they’ve been able to gather from the books and 
other items that belonged to the great Renaissance artist. “If you look at da 
Vinci’s drawings of storms and clouds, he understood the immense 
indifference of nature,” said Ausubel, “and a lot of the human enterprise.” 

I asked Ausubel why he thought Marchetti’s model of energy transitions 
had been so off in terms of timing, even if it was broadly accurate on the 
direction. “You can look at the long term and the dynamics win,” he said. 
“But you can look at any phenomenon and find interruptions, hiatus, 
digressions, and diversions. That’s what happened with energy.” 

Opposition to the new fuel usually comes from the wealthy. In Britain, 


elites called coal the “devil’s excrement,” something that many people 
believed to be literally true, given its sulfuric smell. 96 Coal smoke smelled 
bad against the sweet smell of wood-burning. The upper-class of Victorian 
England resisted the transition from wood to coal as long as they could." 

It was educated elites who similarly waged the war on fracking. The key 
antagonists were The New York Times, Bill McKibben, and well-financed 
environmental groups, including the Sierra Club and Natural Resources 
Defense Council. 

Ausubel describes how coal interests fought against greater exploration of 
natural gas in the 1970s. “People fight tenaciously to hold onto their position. 
That was true in the U.S. of the coal industry, which developed an alliance 
between, in the West, [Republican] Senator [Alan] Simpson in Wyoming and 
in the East, [Democratic] Senator [Robert] Byrd in West Virginia. At the 
national political level, they were able to do a lot of things that superannuated 
the coal industry.” 

Ausubel pointed to the election of President Jimmy Carter in 1976, who, 
with the support of major environmental groups, pushed for more coal 
instead of nuclear and natural gas. 

Ausubel believes the concern about energy independence in the 1970s was 
misplaced. He said that the “worries that exporting gas would somehow hurt 
our national security [were] insane. In fact, having a healthy large industry 
gives you more national power.” 

Ausubel notes that scientists knew natural gas was abundant, particularly 
in the oceans. “Everybody in the American Association of Petroleum 
Geologists by the early to mid-80s knew there were vast amounts of gas 
offshore on the continental margins and the methane hydrates. I wrote about 
them in a 1983 National Academy of Sciences report. 

“Geologists allowed the idea to persist that natural gas was precious and 
that you had to save it because there wasn’t that much of it. Today, the [oil 
and gas] majors see themselves as natural gas more than petroleum 
companies going forward. But in many places, that could have happened 
twenty to thirty years ago and didn’t.” 98 

Happily, the war on fracking failed. When it came to fracking shale for 
natural gas, the United States interfered less than other countries and 
benefited enormously as a result. The United States allows property owners 
the mining and drilling rights to the Earth beneath them. In most other 
nations, those rights belong to the government, which is a major reason why 


fracking hasn’t taken off in other countries. 

Politics even interfered with saving the whales. While environmentalists 
often blame capitalism for environmental problems, it was communism that 
made whaling worse than it needed to be. After the fall of communism, 
historians found records that the Soviet Union was whaling at far higher 
numbers than they had admitted. It did so even though it was no longer 
profitable to do so, thanks to Soviet central planning. “Ninety-eight percent 
of the blue whales killed globally after the ban in 1966 were killed by Soviet 
whalers,” wrote a historian, “as were 92 percent of the 1,201 humpbacks 
killed commercially between 1967 and 1978.”" 

And had there been freer markets, nations like Japan and Norway might 
have switched from whale oil to vegetable oil much sooner. “What probably 
sustains the whaling industry against the inroads of vegetable oil,” reported 
The New York Times in 1959, “is the desire of the whaling nations to 
conserve their foreign exchange. In general, they do not produce enough 
vegetable oil for their own needs and hence must either catch whales or buy 
fats and oil abroad.” 100 

The moral of the story is that economic growth and the rising demand for 
food, lighting, and energy drive product and energy transitions, but politics 
can constrain them. Energy transitions depend on people wanting them. 
When it comes to protecting the environment by moving to superior 
alternatives, public attitudes and political action matter. 


7 

Have Your Steak and Eat It, Too 


1. Eating Animals 

When Jonathan Safran Foer was nine years old, he asked his babysitter why 
she wasn’t eating the chicken that he and his brother Frank were having. 

“I don’t want to hurt anything,” she said. 

“Hurt anything?” Foer asked. 

“You know that chicken is chicken, right?” she said. 

“I put down my fork,” Foer wrote in his 2009 vegetarian memoir- 
manifesto, Eating Animals. 

What about his brother? “Frank finished the meal and is probably eating a 
chicken as I type these words.” 1 

Many of us who eventually became vegetarians have similar stories. When 
I was four years old, I told my parents I wouldn’t eat pigs because I had just 
met one. 

The environmental case for vegetarianism appears to have only grown 
stronger. In 2019, the Intergovernmental Panel on Climate Change published 
a special report on food and agriculture. “Scientists say that we must 
immediately change the way we manage land, produce food and eat less meat 
in order to halt the climate crisis,” reported CNN. 

IPCC scientists expect the demand for food to outpace population growth 
by more than 50 percent by 2050. If that’s the case, then Americans and 
Europeans need to reduce consumption of beef and pork by 40 percent and 22 
percent, respectively, they said, in order to feed ten billion people. 3 

“We don’t want to tell people what to eat,” said the scientist who cochaired 
the IPCC’s working group on climate impacts and adaptation. “But it would 
indeed be beneficial, for both climate and human health, if people in many 
rich countries consumed less meat, and if politics would create appropriate 


incentives to that effect.” 4 

“We need a radical transformation, not incremental shifts, towards a global 
land-use and food system that serves our climate needs,” said the head of an 
environmental philanthropy. “It’s really exciting that the IPCC is getting such 
a strong message across.” 5 

If everyone followed a vegan diet, which excludes not only meat but also 
eggs and dairy products, land-based emissions could be cut by 70 percent by 
2050, said IPCC. 6 

To reduce the consumption of meat, the best strategy is to make it more 
expensive, say some environmental groups. 7 One estimated that the cost of 
beef and dairy to consumers would increase by 30 percent, if it were to 
account for its climate impacts. 8 

Eating less meat would not only benefit the climate but also human health, 
say many scientists. In 2018, according to the U.S. Department of 
Agriculture, Americans were expected to eat a record 222 pounds of red meat 
and poultry, up from 217 pounds per consumer in 2017. In fact, Americans 
were consuming about ten ounces of meat per day, which is about twice as 
much as government nutritionists recommend. 9 

“Eating less red meat might be good for the planet, but it could also help 
your health,” reported CNN. “Earlier research has found that eating red meat 
is tied to increased risks of diabetes, heart diseases and some cancers.” 10 

In response to the science linking meat to climate change, some climate 
activists, including Greta Thunberg, have sworn off meat, and have 
persuaded their parents to become vegetarian and even vegan. 

By reducing meat consumption, ending industrial agriculture, and 
committing ourselves to free-range, grass-fed, pasture meat, say many 
scientists and environmentalists, we will return more of Earth to nature. 11 

But would we, really? 


2. The Meat-Free Nothingburger 

Even though I have been researching and writing on climate and energy 
policy for nearly two decades, I had failed to recognize that the headline 
number in the IPCC’s 2019 report—70 percent reduction in emissions by 
2050—referred only to agricultural emissions, which comprise a fraction of 


total greenhouse emissions. I suspect many others similarly thought the 
number was referring to all emissions. 12 

One study found that converting to vegetarianism might reduce diet -related 
personal energy use by 16 percent and greenhouse gas emissions by 20 
percent but total personal energy use by just 2 percent, and total greenhouse 
gas emissions by 4 percent. 13 

As such, were IPCC’s “most extreme” scenario of global veganism to be 
realized—in which, by 2050, humans completely cease to consume animal 
products and all livestock land is reforested—total carbon emissions would 
decline by just 10 percent. 14 

Another study found that if every American reduced her or his meat 
consumption by one-quarter, greenhouse emissions would be reduced by just 
1 percent. If every American became vegetarian, U.S. emissions would drop 
by just 5 percent. 15 

Study after study comes to the same conclusion. One found that, for 
individuals in developed nations, going vegetarian would reduce emissions 
by just 4.3 percent, on average. 16 And yet another found that, if every 
American went vegan, emissions would decline by just 2.6 percent. 

Plant-based diets, researchers find, are cheaper than those that include 
meat. As a result, people often end up spending their money on things that 
use energy, like consumer products. This phenomenon is known as the 
rebound effect. If consumers respent their saved income on consumer goods, 
which require energy, the net energy savings would only be .07 percent, and 
the net carbon reduction just 2 percent. 18 

It is for that reason that reducing carbon emissions in energy, not food or 
use of land more broadly, matters most. And energy includes electricity, 
transportation, cooking, and heating, nearly 90 percent of which globally are 
fossil fuels. 

None of this is to suggest that people in rich nations can’t be persuaded to 
change their diets. For example, since the 1970s, Americans and others in 
developed nations have been eating more chicken and less beef. The global 
output of chicken meat has grown nearly fourteen-fold, from eight metric 
megatonnes to 109 metric megatonnes, between 1961 and 2017. 19 

But the thing that makes chicken production environmentally superior to 
beef production is the very thing Foer most laments: the higher density of 
meat production allowed for by factory farming. After visiting a chicken 


facility, Foer writes, “It’s hard to get one’s head around the magnitude of 
thirty-three thousand birds in one room.” 20 


3. The Nature of Meat 

While meat production is a relatively modest contributor to climate change, it 
represents humankind’s single largest impact on natural landscapes. Today, 
humans use more than one-quarter of Earth’s land surface for meat 
production. And the spread of pasture for cattle and other domesticated 
animals continues to threaten many endangered species, including mountain 
gorillas and yellow-eyed penguins. 

During the last 300 years, an area of forests and grasslands almost as large 
as North America was converted into pasture, resulting in massive habitat 
loss and driving the significant declines in wild animal populations. Between 
1961 and 2016, pastureland expanded by an area almost the size of Alaska. 21 

The good news is that the total amount of land humankind uses to produce 
meat peaked in the year 2000. Since then, the land dedicated to livestock 
pasture around the world, according to the Food and Agriculture 
Organization of the U.N., has decreased by more than 540 million square 
miles, an area 80 percent as large as Alaska. 22 

All of this happened without a vegetarian revolution. Today, just 2 to 4 
percent of Americans are vegetarian or vegan. About 80 percent of those who 
try to become vegetarian or vegan eventually abandon their diet, and more 
than half do so within the first year. 23 

Developed nations like the United States saw the amount of land they use 
for meat production peak in the 1960s. Developing nations, including India 
and Brazil, saw their use of land as pasture similarly peak and decline. 24 

Part of this is due to the shift from beef to chicken. A gram of protein from 
beef requires two times the energy input in the form of feed as a gram from 
pork, and eight times a gram from chicken. 

But mostly it is due to efficiency. Between 1925, when the United States 
started producing chicken indoors, and 2017, breeders cut feeding time by 
more than half while more than doubling the weight. 26 

Meat production roughly doubled in the United States since the early 
1960s, and yet greenhouse gas emissions from livestock declined by 11 


percent during the same period. 

Throughout Eating Animals, Foer argues that factory farms are far worse 
for the natural environment than free-range beef. He writes, “[I]f we 
consumers can limit our desire for pork and poultry to the capacity of the 
land (a big if), there are no knockdown ecological arguments against [free- 
range] farming.” 28 But would switching to free-range farming really be better 
for nature in what Foer calls “our overpopulated” world? 29 

Consider that pasture beef requires fourteen to nineteen times more land 
per kilogram than industrial beef, according to a review of fifteen studies. 30 
The same is true for other inputs, including water. Highly efficient industrial 
agriculture in rich nations requires less water per output than small farmer 
agriculture in poor ones. 3 Pasture beef generates 300 to 400 percent more 
carbon emissions per kilogram than industrial beef. 32 

This difference in emissions comes down to diet and lifespan. Cows raised 
at industrial farms are typically sent from pastures to feedlots at about nine 
months old, and then they are sent to slaughter at fourteen to eighteen 
months. Grass-fed cattle spend their entire lives at pasture and aren’t 
slaughtered until between eighteen to twenty-four months of age. Since grass- 
fed cows gain weight more slowly and live longer, they produce more 
manure and methane. 33 

In addition to their longer lifespans, the roughage-heavy diets typical of 
organic and pasture farm systems result in cows releasing more methane. 
These facts combined tell us that the global warming potential of cows fed 
concentrates is 4 to 28 percent lower for cows fed roughage. 34 

Attempting to move from factory farming to organic, free-range farming 
would require vastly more land, and thus destroy the habitat needed by 
mountain gorillas, yellow-eyed penguins, and other endangered species. Foer 
unwittingly advocates nineteenth-century farming methods that, if adopted, 
would require turning wildlife-rich protected areas like Virunga Park into 
gigantic cattle ranches. 

Farmers make this point to Foer in Eating Animals. “You simply can’t feed 
billions of people free-range eggs. ... It’s cheaper to produce an egg in a 
massive laying barn with caged hens,” says one. “It’s more efficient and that 
means it’s more sustainable. ... Do you think family farms are going to 
sustain a world of ten billion?” 35 


4. Meat = Life 


In 2000, a journalist named Nina Teicholz started writing restaurant reviews 
for a small newspaper in New York. “It didn’t have a budget to pay for 
meals,” she says, “so I usually ate whatever the chef decided to send out to 
me.” Teicholz found herself eating foods she had long avoided, such as beef, 
cream, and foie gras. 36 

For twenty years she had been eating a mostly vegetarian diet. “When the 
Mediterranean diet was introduced in the 1990s, I added olive oil and extra 
servings of fish while cutting back on red meat,” she says. “Avoiding the 
saturated fats found in animal foods, especially, seemed like the most obvious 
measure a person could take for good health.” 37 

Still, she had struggled to lose stubborn extra weight for two years, even 
while consuming a recommended diet loaded with vegetables, fruits, and 
grains and exercising daily. Then, after eating the high-fat meals chefs were 
serving her, something strange happened: she lost ten pounds over two 
months, despite eating animal products high in saturated fat. And Teicholz 
found she loved eating the high-fat dishes. “They were complex and 
remarkably satisfying,” compared to the high-carbohydrate Mediterranean 
diet she had been following. 38 

Around the same time, the magazine Gourmet asked Teicholz to write an 
article about the growing controversy over trans fats, which are made from 
vegetable oils. But the more she read about the issue, “the more I became 
convinced that the story was far larger and more complex than trans fats.” 39 
And so she decided to do more research. 

Nine years later, in 2014, Simon & Schuster published Teicholz’s best¬ 
selling book. The Big Fat Surprise: Why Butter, Meat and Cheese Belong in 
a Healthy Diet. She reported on a body of evidence, particularly a series of 
clinical trials conducted in the 1950s and 1960s, which challenge the 
nutrition consensus that diets high in animal fats result in heart disease and 
obesity. The evidence suggested there was either no effect, or that diets high 
in saturated fats might be beneficial. 

“There are now at least seventeen systematic reviews looking at the 
clinical trials and nearly all conclude that saturated fats have no impact on 
mortality,” she explained. 

Teicholz’s book built on a significant body of research unearthed by 


science journalist Gary Taubes, whose 2007 book. Good Calories, Bad 
Calories, was one of the first to challenge the anti-fat conventional wisdom. 

While writing for Science and The New York Times Magazine in the early 
2000s, Taubes unearthed studies finding that a high-fat diet would lead to 
weight loss and improvements in heart disease risk factors compared to the 
kind of low-fat, plant-rich diets that the American Heart Association and the 
U.S. government had been advising us to eat since the 1960s and 1980s, 
respectively. 

“You had obesity researchers saying that obesity had to be a hormonal 
regulatory defect for decades before the revelation in the 1960s that insulin 
was regulating fat accumulation,” noted Taubes, “which won the researchers 
the Nobel Prize. One of them said, ‘If insulin regulates fat accumulation, then 
rather than obesity causing diabetes, wouldn’t mild diabetes cause obesity?’ ” 

Yet, for decades, the scientific consensus remained that high-fat diets were 
dangerous. That consensus led many governments to promote a diet high in 
carbohydrates, low in animal protein, and very low in animal fats. 

Teicholz and Taubes believe that the conventional wisdom that “a calorie 
is a calorie,” which is known as the energy balance theory, is wrong because 
our bodies process fats radically differently from how they process 
carbohydrates. When we eat carbohydrates, they believe, the body works to 
keep the fat locked away in storage. Obesity and diabetes are a result of 
hormone imbalance caused by eating more carbohydrates than the body can 
handle, they say. 

The people who were challenging the orthodoxy were in the minority, but 
they were by no means fringe scientists. “You had the best, leading authority 
on childhood obesity in the mid-twentieth century, and the leading 
endocrinologist of that era, both making the same argument,” notes Taubes. 

“You had British researchers saying that obesity, heart disease, and cancer 
all appeared in other populations when they switched to Western diets and 
started eating sugar and refined grains, which would have unique effects on 
insulin secretion,” he explained. 

“And then you had the discovery that metabolic syndrome—which is a 
cluster of abnormalities, including weight gain and high blood pressure, 
which affects around half of middle-aged men and women in the U.S.—is 
linked to the carb content of the diet, not to the fat content. This syndrome is 
directly linked to diabetes and obesity.” 



5. Death for Life 


By using fire to cook meat, rather than eating it raw, our prehuman ancestors 
were able to consume much larger amounts of protein. That, in turn, may 
have allowed their intestines to grow smaller, since less digestion was 
required, and their brains to grow bigger, according to the emerging theory of 
human evolution. 

Our brains grew so big that prehumans began delivering their bigger- 
brained babies prematurely, at nine months instead of twelve months, like 
other primates. Mothers carried their “premature” babies by strapping them to 
their bodies with animal bladders and skins. Those technologies effectively 
allowed babies to finish what is sometimes called their “fourth trimester” 
outside the womb. The final outcome was the human brain. It demands two to 
three times as much energy by mass as the brains of other primates. 40 

Around the world, hunter-gatherers as far back as two million years ago 
valued animal fat more than protein or carbohydrates. The reason is obvious: 
animal fats contain two to five times as much energy by mass as protein and 
ten to forty times as much as fruits and vegetables. Those higher densities 
allowed early humans to gain more energy with less work than 
carbohydrates. 41 

“The consumption of meat has always been associated with masculine 
power, carnality, testosterone, and your sexuality,” said Teicholz. “It fuels 
strength. It gives you the protein and nutrients you need to be strong. So it’s 
seen as being connected to sexual and masculine desires.” 

As hunter-gatherers settled down, they domesticated animals to grow 
quickly and efficiently. People primarily domesticated those animals that 
consumed foods humans could not eat, like ruminants, which have special 
protozoa in their intestines to digest grasses mammals cannot. 42 

Even today, meat remains a key source of energy for most people. “My 
metabolism needs meat and eggs,” says animal welfare expert Temple 
Grandin. “If I do not eat animal protein, I get lightheaded and have difficulty 
thinking. I have tried eating a vegan diet, and I cannot function on it.” 43 

I am the same way. During the decade I was vegetarian, I grew tired most 
afternoons after eating a carb-heavy lunch, no matter how much sleep I got 
the night before. It was only after eating meat again that I could work through 
the afternoon without feeling sleepy. 


Some studies find that vegans and vegetarians are more prone to fatigue, 
headaches, and dizziness because of the deficiency of vitamin B12 and iron 
in the absence of red meat. 44 

People are vegetarian for many different reasons and in many different ways. 
Some people are vegetarian for ethical reasons, others for health, others for 
the environment, and some, like Bernadette, because she can’t afford meat. 45 

Like many vegetarians, my motivations shifted over time. On the one 
hand, I wanted to save the rainforests. On the other hand, when people asked 
about it, I often identified health as the reason, partly because I wanted to 
avoid the argument that could ensue if I named ethical reasons. 

My experience is not unusual. Liberals and environmentalists are far more 
likely than conservatives to become vegetarians. And while women are more 
likely to become vegetarian than men, both men and women are likelier to 
become vegetarians as adolescents or young adults than at any other age. 46 

“I gave up meat at fourteen or fifteen,” said Eric, a professional 
acquaintance of mine in his mid-forties. “I was in a straight-edge band. You 
know straight edge? Fugazi?” 

I said I did. Fugazi is an influential post-hardcore band from the 1990s. 

“No girls. No weed. No beer. Vegetarian,” said Eric. “But it only lasted for 
four weeks because we made friends with a pot dealer and became a ska 
band. Still, I stuck with vegetarianism because it made my life better.” 

Eric said he is disgusted by the texture of meat. “A chef once told me that 
my problem is I don’t like to grind things. I find a raw tomato is gross. I once 
cooked a roast and held the roast in my hand and felt disgusted by how it felt 
like a newborn baby. Even the [meatless] ‘Impossible Burger,’ which I 
ordered, was gross because it reminded me of all the things I hate about 
meat.” 

For decades, psychologists have been interested in the relationship 
between vegetarianism and the emotion of disgust. A study of adolescent 
British girls found that vegetarians associated meat with cruelty, killing, the 
ingestion of blood, and disgust/ 

“Yeah, the disgust thing,” said Eric. “I’m a contamination vegetarian. I 
won’t eat pizza if it’s half-cheese, half-pepperoni because the cheese side 
might have been touched by a pepperoni.” 

An Italian team of psychologists recently found vegetarians view meat as 


“the representation of death as a contaminating essence.” 48 The theme comes 
up again and again in vegetarian literature. “When we eat factory-farmed 
meat we live, literally, on tortured flesh,” writes Foer. “Increasingly, that 
tortured flesh is becoming our own.” 49 

In 1989, when I arrived at college, animal rights activists were eager to 
share horrifying videos of factory farming conditions. “We know if someone 
offers to show us a film on how our meat is produced,” writes Foer, “it will 
be a horror film.” 50 

It was videos like those, made and distributed by groups like PETA before 
the Internet, that led people like me, my college girlfriend, and many of the 
people around us at our Quaker college in Indiana to stop eating meat in the 
late 1980s. 

And it is videos like those that continue to motivate young people to go 
vegetarian. “I became a vegetarian in fifth grade,” my colleague Madison, 
who turned twenty-five in 2020, said. “My debate topic was vegetarianism 
and my goal was to persuade the class. I watched a bunch of videos on 
animal cruelty and animal farming and it really disturbed me. It was the main 
thing for me. Twelve years went by, and I didn’t feel I needed meat.” 

By the 1990s, PETA had learned the power of going after big brands. It 
distributed videos showing McDonald’s supplier farms abusing animals. 

In 1999, McDonald’s hired the animal welfare expert Temple Grandin to 
audit the farms of its suppliers. She was appalled by what she found. “It was 
terrible,” she said, “broken stunning equipment, yelling and screaming and 
hitting cattle, poking them repeatedly with electric prods.” 51 

Grandin was already a leading authority on humane treatment of animals. 
In the 1970s she designed equipment for slaughterhouses that reduced stress 
for cattle going to slaughter. In 1993, she edited a textbook on how to best 
handle livestock. 

Grandin said it was easy for her to imagine how cows felt because she was 
autistic. “My nervous system was hyper-vigilant. Any little thing out of 
place, like a water stain on the ceiling, would set off a panic reaction, and 
cattle are scared of the same thing.” 52 

Scientists define autism as a developmental disorder, one that involves a 
difficulty in communicating and interacting socially, and thinking and 
behaving in ways that are restricted and repetitive. 

But Grandin found her autism also gave her unique insights. It made her 


sensitive in the same way animals, including beef cows, are to noises and 
visual stimulation. “Animals don’t think in language,” she said. “They think 
in pictures.” 53 

In Eating Animals, Foer argues that it’s “plainly wrong to eat factory- 
farmed pork . . . poultry or sea animals. . . . With feedlot-raised beef, the 
industry offends me less (and 100 percent pasture-raised beef, setting aside 
the issue of slaughter for a moment, is probably the least troubling of all 
meats . . .)” 54 

But Grandin didn’t find that cattle needed to be raised on grass-fed 
pastures in order to be calm. Rather, she found that what cattle most wanted 
was cleanliness and predictability. “Keeping the pens dry and keeping cattle 
clean—that’s really important,” she said. 55 

Grandin discovered that cows were being made nervous by visual and 
auditory surprises that had until then been ignored, such as swinging chains 
and loud, high-pitched banging. Things that felt out of the ordinary signaled 
danger to cows, and stressed them. 56 

Because “[ejthical reasons alone were not sufficient to convince the 
manager to change the practices,” Grandin explained, she had to find things 
that resulted in both more humane treatment and lower costs. She and a 
student soon proved that cattle that remained calm during handling had 
higher weight gains than stressed cattle. Stress hormones damage meat, 
which is another reason it is in the farmer’s interest to reduce his livestock’s 
fear. 57 

Grandin’s audits eventually made more than fifty farms more humane and 
more efficient. 58 She didn’t eliminate all problems. In 2009, ten years after 
she began her audits, Grandin found that one-quarter of all beef and chicken 
slaughterhouses should not have passed inspection. 7 Even so, she had made 
progress. “Compared to the bad old days, it’s drastically improved, and I 
mean drastically,” said Grandin. 60 


6. The Nature of Death 

One of the questions people frequently ask vegetarians is why it would be 
unethical for humans to eat animals but not unethical for animals to eat 
animals. 


“Eating meat may be ‘natural,’ and most humans may find it acceptable— 
humans certainly have been doing it for a very long time—but these are not 
moral arguments,” says a PETA spokesperson. “In fact, the entirety of human 
society and moral progress represents an explicit transcendence of what’s 
‘natural.’ ” 61 

As a college undergraduate attempting to make sense of my vegetarianism, 
I remember finding this argument persuasive. We prohibit rape and murder 
not because they are unnatural but because they are immoral. 

And yet many seemingly hard, moral arguments for animal rights are, in 
reality, animal welfare arguments. 

Take the oft-used comparison of slavery and meat. The consequence of 
deciding slavery is immoral is making people free. The consequence of 
deciding meat is immoral is not making animals free. It’s not making 
animals. 

Is it more ethical to never create life than to create it and take it away? 
Foer, to his credit, doesn’t claim there is a single right or wrong answer to 
that question. Instead, he returns to the issue of cruelty. 

Foer quotes Grandin’s report on factory farms from when she first started 
doing her work. Grandin documented “deliberate acts of cruelty,” notes Foer. 
“Deliberate acts,” he emphasizes, “occurring on a regular basis . . .” 62 

But one can find many more acts of cruelty in nature than in the 
slaughterhouse. 

“Out on a western ranch, I saw a calf that had its hide ripped completely 
off on one side by coyotes,” writes Grandin. “It was still alive and the rancher 
had to shoot it to put it out of its misery. If I had a choice, going to a well-run 
modern slaughter plant would be preferable to being ripped apart alive.” 63 

From the perspective of the calf, the deliberate, regulated, and painless 
modern slaughterhouses may be better than the random, painful, and 
instinctual cruelty of nature. Either way, the ethics of meat are unavoidably 
subjective. They aren’t something anyone should be dogmatic about. 

And yet some vegetarian journalists, activists, and scientists have sought to 
demand that others follow their personal preferences in the name of 
environmental protection, particularly as it relates to climate change, and 
often in stealth fashion. 

“Ninety percent of the climate scientists and environmentalists I’ve met are 
vegetarian,” Foer told Huffington Post in 2019. “And the ones that aren’t eat 
very little meat. It’s something that seems to go without saying. I wish they 


would talk about it more, but it’s been heartening to see.” 64 

But it may be that scientists don’t talk about it because people would 
rightly wonder if their vegetarianism biased their scientific objectivity. In my 
research I kept coming across cases of vegetarian activists who kept their 
motives hidden. 

“A friend of mine had an experience a few years ago where two young 
guys came and asked if they could take footage for a documentary about farm 
life,” a farmer told Foer. “Seemed like nice guys. But then they edited it to 
make it look like the birds were being abused. . . . Things were taken out of 
context.” 65 

“When I started this research in the 1990s, and was looking at dietary salt,” 
said science journalist Gary Taubes, “I interviewed a Harvard nutritionist 
who told me about going into nutrition science as a vegetarian and student at 
Berkeley in the late sixties so he could demonstrate to people that his way of 
eating was correct.” 66 

Foer notes that PETA activists used the former head of the IPCC Rajendra 
Pachauri as a scientific authority on climate change because “he argues that 
vegetarianism is the diet that everyone in the developed world should 
consume, purely on environmental grounds.” 67 

Sometimes Foer condemns animal farming for reasons that appear to have 
more to do with anti-capitalist ideology than the environment. The 
“economics of the market inevitably leads toward instability,” he writes. 68 

Such a logic leads Foer to attack farmed salmon as worse for the 
environment than wild salmon, even though, as we saw, not only are farmed 
salmon of equal nutritional value as wild salmon, they substitute for wild 
salmon, and open up the potential of reducing overfishing, one of 
humankind’s largest, and least-discussed, impacts on wild animals. 69 

“I have to say there is part of me that envies the moral clarity of the 
vegetarian,” writes University of California journalism professor Michael 
Pollan, in a passage from his 2007 book. The Omnivore’s Dilemma. “Yet part 
of me pities him, too. Dreams of innocence are just that; they usually depend 
on a denial of reality that can be its own form of hubris.” 70 

The trouble with dogmatic vegetarianism is the same as with dogmatic 
environmentalism. It ends up alienating the very people needed for improving 
conditions for animals and reducing the environmental impact of farming. 

“In the eighties, the industry tried to communicate with animal groups and 


we got burned real bad,” a farmer told Foer. “So the turkey community 
decided there would be no more of it. We put up a wall and that was the end. 
We don’t talk, don’t let people onto the farms. Standard operating procedure. 
PETA doesn’t want to talk about farming. They want to end farming. They 
have absolutely no idea how the world actually works.” 71 

Taubes and Teicholz seemed partly vindicated in late summer 2019, when the 
British Medical Journal published a review of the nutritional science that 
upended decades of orthodoxy. 

“Diets that replace saturated fat with polyunsaturated fat do not 
convincingly reduce cardiovascular events or mortality,” it found. The 
authors said we “must consider that the diet-heart hypothesis is invalid or 
requires modification.” 

One of the authors had coined the term “the French paradox” to explain 
why the French could eat so much fatty food without getting fat. The BMJ 
article, and the science collected by Taubes and Teicholz, suggested it was 
not a paradox, after all. 72 

One month later, just as vegetarian critics were starting to respond to the 
BMJ, the prestigious U.S. scientific journal Annals of Internal Medicine 
published two of the largest and more rigorous studies of meat consumption 
to date. They found that any negative health impacts of eating red meat, to the 
extent they exist at all, would be too small to matter. 73 

“It should certainly not be interpreted as a license to eat as much meat as 
you like,” wrote a medical columnist for The New York Times, a newspaper 
that for fifty years has advocated diets low in saturated fats. “But the scope of 
the work is expansive, and it confirms prior work that the evidence against 
meat isn’t nearly as solid as many seem to believe.” 74 

The pro-carb, anti-fat crusade turned out to be as bad for the environment 
as it was for people. By making pigs less fatty, breeders made them less 
efficient in converting feed into body mass. More grain and thus more land 
was required under the low-fat regime than would have been required under a 
normal-fat one. 75 

Much of the public’s concerns about meat have thus been misplaced. 
Consumers continue to express anxiety over things like the use of growth- 
promoting hormones in beef, even though the Food and Drug Administration, 
World Health Organization, and Food and Agriculture Organization have all 


concluded that meat produced with them is safe for human consumption. The 
evidence suggests we should have been more concerned by the absence of fat 
in our meat than by the use of hormones in its production. 76 


7. Don’t Eat Wild Meat 

The hunting and consumption of wild game remains one of the primary 
causes of the decline of wild animals in poor and developing nations. Recall 
that the number of wild animals in the world declined by half in the fifty 
years between 1960 and 2010. Forests in Africa, Asia, and Latin America that 
were recently populated with wild animals suffer today from “empty forest 
syndrome” due to the killing of wild animals. 7 More than 50 percent of all 
mammal taxa (units for classifying organisms) in the Congo Basin are being 
hunted unsustainably. 78 

Poor nations like the Congo desperately need to both provide more protein 
to their people and increase the productivity of meat production to take 
pressure off the habitats of mountain gorillas, yellow-eyed penguins, and 
other endangered species. 

While people in developing countries increased their per capita meat 
consumption from 10 kilograms per year to 26 kilograms between 1964 to 
1999, people in the Congo and other sub-Saharan African nations 
experienced no change in per capita meat consumption. When I asked 
Bernadette how often she and her family ate meat, she sighed wistfully and 
said, “Maybe once a year at Christmas.” 

While the people of the Congo do not eat mountain gorillas, they still kill 
and eat an astonishing 2.2 mill ion tons of wild animals every year because 
they lack cheap, domesticated meat. 80 

Creating cheap and easily obtainable substitutes in the form of 
domesticated meat should thus be a high priority for conservationists. 
Reducing the amount of land required for meat production will allow for 
more land for people and wildlife. 

“In some parts of eastern Congo there have been efforts to introduce 
alternatives, like fish farms, to reduce bushmeat consumption,” the 
primatologist Annette Lanjouw told me. “Although people were happy to 
have cabbages and carrots on their plates, the only commodity they had that 


was valuable enough to transport and that they could sell (so that they could 
have cash) was meat. They could smoke and dry the meat and it could be 
transported long distances to urban centers.” 81 

The most efficient meat production in North America requires twenty 
times less land than the most efficient meat production in Africa. Replacing 
wild animal meat with modern meats like chicken, pork, and beef would 
require less than 1 percent of the total land used globally for farming. 82 

The technical requirements for creating what experts call “the livestock 
revolution” are straightforward. Farmers need to improve breeding of 
animals, their diet, and the productivity of grasses for foraging. Increasing 
meat production must go hand-in-hand with increasing agricultural yields to 
improve and increase feed. 

In northern Argentina, farmers were able to reduce the amount of land used 
for cattle ranching by 99.7 percent by replacing grass-fed beef with modern 
industrial production. 

We must change our thinking, too. Just as we overcame our preference for 
authentic furs, ivory, and tortoiseshell, we must retrain our preferences 
toward domesticated meats and away from wild meats, including fish, for 
wild animals once again to flourish. 


8. Beyond Food and Evil 

Whatever its psychological origins, vegetarianism appears to stem less from a 
rational consideration of the evidence than an emotional rejection of killing 
animals, something Foer acknowledges. “Food is never simply a calculation 
about which diet uses the least water or causes the least suffering.” 84 

Indeed, when I returned to meat eating, it was an almost entirely 
instinctual, not intellectual decision. I hadn’t spent any time reading about or 
discussing the ethical questions. My wife was pregnant and cooking filet 
mignon. It smelled amazing, and so I ate some. 

Others rationalize their carnivorous desire. “When I moved to the Bay, I 
was aware of its reputation as an incredible place for food and felt that I 
would be missing out because of the limits I put on myself,” said my 
colleague Madison. “I thought, ‘Seafood is clearly different, ethically, and so 
I’ll eat seafood.’ But then I went to Paris and accidentally tried pate and I was 


like, ‘Forget it.’ ” 

“But doesn’t the act of killing animals still bother you?” I asked. 

“Yes, it does,” she said. “I try not to think about it.” 

“But you must have decided it was okay, ethically?” I asked. 

“As I’ve grown up, things don’t seem as black and white as they did when 
I was a kid,” she said. “When I learned that it wasn’t having the impact I 
thought on combating climate change, I decided it wasn’t worth it. If you’re 
not actually helping the planet, the calculation definitely changes. Besides, 
now I more clearly see a separation between humans and animals. Killing a 
chicken is not the same as murdering a human. There’s an important 
difference there.” 

Foer recognizes that. And even on the fundamental question of whether it 
is ethical or unethical to eat animals, Foer accepts that there is not a single 
moral answer that is true for all of us, concluding, “If it were unhealthy to 
stop eating animals, that might be a reason not to be vegetarian. ... Of course 
there are circumstances I can conjure under which I would eat meat—there 
are even circumstances under which I would eat a dog—but these are 
circumstances I’m unlikely to encounter.” 85 

As such, we are left simply with personal preference. And, around the 
world, most people prefer to eat meat. 

Even most vegetarians, it turns out, aren’t actually vegetarians. A majority 
of vegetarians in Western countries tell researchers that they eat fish, chicken, 
and even red meat, on occasion. 86 

Even after Foer and his wife made vows of vegetarianism the same week 
they got engaged to be married, “We did occasionally eat burgers and 
chicken soup and smoked salmon and tuna steaks. But only every now and 
then. Only whenever we felt like it.” 87 

Foer is at his best when he embraces a more empathetic position. “The 
question of eating animals,” he writes, “is ultimately driven by our intuitions 
about what it means to reach an ideal we have named, perhaps incorrectly, 
‘being human.’ ” 88 

So, too, is PETA. “As Dr. Grandin has shown us,” said PETA’s founder, 
Ingrid Newkirk, “giving a little comfort and relief to animals who will be in 
those cages their whole lives is worth fighting for, even as some of us are 
demanding that those cages be emptied.” 89 

In the end, Foer wants to be read as an individual telling his story, not as a 


moralizer. “My decision not to eat animals is necessary for me, but it is also 
limited, and personal,” says Foer. “It is a commitment made within the 
context of my life, not anyone else’s.” 



8 

Saving Nature Is Bomb 


1. The End of Nuclear Energy 

On March 11, 2011, a tsunami triggered by a major earthquake struck the 
Fukushima Daiichi nuclear plant on the eastern coast of Japan. The forty- 
nine-foot wave disabled electrical power and inundated backup diesel 
generators. Without electricity, the plant’s pumps could not maintain the 
steady flow of cooling water over hot uranium fuel inside three reactor cores. 
Within hours, uranium fuel rods had overheated and melted, triggering the 
worst nuclear accident since the 1986 disaster at Chernobyl in Ukraine. 

But nuclear energy was on the decline well before the Fukushima accident: 
not a single new nuclear reactor had begun construction in the United States 
since the 1979 Three Mile Island accident, and the U.S. nuclear fleet was 
aging even then with no replacements in sight. 

Even so, Fukushima accelerated nuclear’s descent by putting the brakes on 
plans to build new plants, slowing the construction of already-approved ones 
and prompting Germany, Taiwan, and South Korea to phase out their use of 
nuclear energy entirely. And Fukushima turned public opinion even further 
against nuclear. 

Every effort to make nuclear plants safer makes them more expensive, 
according to experts, and higher subsidies from governments are required to 
make them cost-effective. Those soaring subsidies, combined with the 
financial cost of accidents like Fukushima, estimated to be between 35 trillion 
yen and 81 trillion yen ($315 billion to $728 billion) by one private Japanese 
think tank, make nuclear one of the most expensive ways to generate 
electricity. 1 

Meanwhile, from Finland and France to Britain and the United States, 
nuclear plants are way behind schedule and far over budget. Two new nuclear 


reactors at Britain’s Hinkley Point C were estimated to cost $26 billion but 
will now cost as much as $29 billion. Expansion of a nuclear plant near 
Augusta, Georgia, which was supposed to take four years and cost $14 billion 
for two new reactors, is now expected to take ten years and cost as much as 
$27.5 billion. All of this makes nuclear too slow and expensive to address 
climate change, many experts say. 4 

Nuclear has what energy experts call a “negative learning curve,” meaning 
we get worse at building it the more we do it. Most technologies have a 
positive learning curve. Take solar panels and wind turbines, for instance. 
Their costs declined 75 percent and 25 percent, respectively, since 2011. 5 The 
more we make of them, the better we get at it and the cheaper they become. 
By contrast, average construction time of nuclear reactors in the United States 
and France ongoing or completed since 2000 is twelve years—twice as long 
as it took before the 1979 meltdown at Three Mile Island. 6 

Today, the developed world is abandoning nuclear. Germany is almost 
done phasing it out. France has reduced nuclear from 80 percent to 71 percent 
of its electricity and is committed to reduce it to 50 percent. In the United 
States, nuclear could decline from 20 percent to 10 percent of its electricity 
by 2030. Belgium, Spain, South Korea, and Taiwan are all phasing out their 
nuclear plants. While the nuclear industry promotes small new reactors, 
replacing a project like the four large reactors in one plant being built by 
Korea for the United Arab Emirates with the leading American design would 
require about one hundred small reactors, or eight power plants of twelve 
small reactors each. 

Future generations may very well look back to 1996, when nuclear 
generated 18 percent of global electricity, as the peak of the technology. In 
2018 it was at just 10 percent. Within a few years, it could be at 5 percent. 

Before anyone realizes it, nuclear energy could be just a distant memory, 
or a collective bad dream about a time when humankind tried to redeem its 
invention of atomic weapons when what it should have done was scrap the 
technology entirely. 

At least that’s how the story goes. While all of the above is technically 
accurate, I carefully excluded key facts in order to be misleading in the same 
ways that antinuclear campaigners have been for fifty years. 


2. “That Could Be Quite Nasty” 


“There was never any doubt I would go into science,” Gerry Thomas told 
me. At the time, we were sitting in the backyard of my sister’s house in 
Brookline, Massachusetts, a neighborhood of the larger Boston area, in late 
July 2018. 

Gerry—short for Geraldine—is an expert on radiation and health in 
general, and the nuclear accidents in Fukushima and Chernobyl in particular. 
She is a professor of molecular pathology at Imperial College, London, and 
started the Chernobyl Tissue Bank. 

“My parents met at the hospital,” she said. “My mum worked in histology, 
the study of tissues, and dad in hematology, the study of blood—or it was the 
other way around?” She laughed. “I can’t remember.” 

I got to know Gerry after calling her several times with questions about 
nuclear accidents for writing and speeches I had given. We were in Boston at 
the same time, and I asked if I could interview her about her work and life. 

Gerry suffered an early tragedy when she was eleven years old. “After 
swim class, a classmate of mine turned to me in the changing room and said 
to me, ‘Your mum has leukemia and is going to die.’ I responded, ‘No, no, 
it’s not cancer, it’s secondary anemia.’ She said, ‘Yes it is!’ and ran off.” 

A few months later, during a four-hour drive to a summer camp in North 
Wales, Gerry’s father broke the horrible news: her mother did indeed have 
leukemia and was going to die soon. 

“I cried for an hour, and then he dropped me off,” she said. “I now think it 
was because he didn’t want to deal with a crying kid.” 

That September, after Gerry returned to school, she thought her mother 
was getting better. In truth, she was nearing the end. 

“The last time I saw her she didn’t know who I was,” Gerry recalled. “She 
was my size but by then was little more than her skeleton. I helped her to the 
loo. A few days later, she died.” 

The early tragedy inspired Gerry to want to do something important in her 
life. 

“I think going through all of that as a kid can give you the determination to 
do something with your life,” she said. “You realize your life can be short, 
and you shouldn’t wait. And I didn’t. I suspect I was seen as pretty hard by 
my classmates, but I needed to be brave for my brother, who, though only 


two years younger, suffered from a severe developmental disability and 
didn’t understand what had happened, and for my father, who had to keep it 
together so that he could go to work every day.” 

Gerry decided to study the science of medicine. As a university student she 
learned the dangers of air pollution. “Part of our course was to go see a post¬ 
mortem in the hospital, and we went down as a group—the first dead body I 
had ever seen, an elderly male. When it came to a resection of the lungs, he 
took the lungs out, cut into the lungs, and you could see black horrible stuff 
oozing out of the lungs.” 

Gerry asked the pathologist if the deceased had been a smoker. They 
replied, “ ‘No, that’s just the effect of the pollution.’ As a group, we were all 
extremely surprised. We had all thought he was a heavy smoker, and to see 
that instead it was because he lived in a hollow, a part of a city where the 
smoke sinks.” 

In 1984, Gerry developed a technique to evaluate both thyroid and breast 
cancer. Her supervisor offered her an opportunity to study thyroid cancer. 

“We were studying pesticide impacts on animal cells,” she said. “We were 
trying to understand unwanted side effects in animals, and whether they were 
coming from a single cell, and was it relevant to human health. We saw that 
you’d need high and prolonged exposure to radiation to create cancers in 
animals.” 

Then, when she was twenty-six years old in 1986, she saw news coverage 
of the Chernobyl disaster on TV. 

“I remember thinking. That could be quite nasty.’ I didn’t give it too much 
more thought. Then, in 1989, my boss, a preeminent endocrine pathologist, 
and an Italian endocrine clinician, were asked to travel to Belarus. When he 
returned he was visibly shaken by how many childhood thyroid cancers there 
were.” 

The 1986 Chernobyl nuclear accident in modern-day Ukraine (then part of 
the Soviet Union) was the worst nuclear energy accident in history. Plant 
operators lost control of an unauthorized experiment that caused a reactor to 
catch fire. There was no containment dome, and radioactive particulate matter 
escaped. 

Gerry went to Belarus and Ukraine and kept going back regularly to study 
patients who developed thyroid cancer. She eventually created the Chernobyl 
Tissue Bank to preserve removed thyroid glands and make them widely 
available to researchers seeking to understand radiation’s impact. 



According to the United Nations, twenty-eight firefighters died after 
putting out the Chernobyl fire, and nineteen first responders died in the next 
twenty-five years because of “various reasons” including tuberculosis, 
cirrhosis of the liver, heart attacks, and trauma. 8 The U.N. concluded that 
“the assignment of radiation as the cause of death has become less clear.” 

While the death of any firefighter is tragic, it’s worth putting that number 
in perspective. Eighty-four firefighters died in the United States in 2018, and 
343 died during the September 11, 2001, terrorist attacks. 9 

Gerry points out that the only public health impact from Chernobyl beyond 
the deaths of the first responders were twenty thousand documented cases of 
thyroid cancer in those aged under eighteen at the time of the accident. In 
2017, the U.N. concluded that only 25 percent, five thousand, can be 
attributed to Chernobyl radiation. 0 In earlier studies, the U.N. estimated 
there could be up to sixteen thousand cases attributable to Chernobyl 
radiation by 2065, while to date there have been five thousand. 

Since thyroid cancer has a mortality rate of only 1 percent, that means the 
expected deaths from thyroid cancers caused by Chernobyl will be just 50 to 
160 over an eighty-year lifespan. 1 

“Thyroid cancer is not what most people think of as a cancer,” said Gerry, 
“because it has such a low mortality rate when treated properly. Suddenly it 
becomes something you shouldn’t be so scared of. It’s not a death sentence. It 
shouldn’t reduce a patient’s life. The key is replacement hormones, and that 
wasn’t an issue because thyroxine is dirt cheap.” 

What about non-thyroid cancers? The 2019 HBO miniseries Chernobyl 
claimed there was “a dramatic spike in cancer rates across Ukraine and 
Belarus.” 12 That assertion is false: residents of those two countries were 
“exposed to doses slightly above natural background radiation levels,” 
according to the World Health Organization (WHO). If there are additional 
cancer deaths they will be “about 0.6 percent of the cancer deaths expected in 
this population due to other causes.” 13 

The WHO claims on its website that Chernobyl could result in the 
premature deaths of four thousand liquidators, but, says Gerry, that number is 
based on a disproven methodology. “That WHO number is based on LNT,” 
she explained, using the acronym for the linear no-threshold method of 
extrapolating deaths from radiation. 

LNT assumes that there is no threshold below which radiation is safe, but 


people who live in places with higher background radiation, like my home 
state of Colorado, do not suffer elevated rates of cancer. In fact, residents of 
Colorado, where radiation is higher due to its altitude and its elevated soil 
concentration of uranium, enjoy some of the lowest cancer rates in the United 
States. 14 

In Fukushima, Thomas says, nobody will die from radiation they were 
exposed to because of the nuclear accident. The Japanese government 
awarded a financial settlement to a Fukushima worker’s family, after he 
claimed the accident caused his cancer. But the worker’s cancer was highly 
unlikely to have come from Fukushima, Gerry says, because the level of 
radiation that workers were exposed to was simply too low. 

Similar to Fukushima, a meltdown occurred in 1979 at Unit Two of 
Pennsylvania’s Three Mile Island nuclear plant. The incident created a 
national panic that contributed to the halting of nuclear energy’s expansion, 
despite neither killing anyone nor elevating anyone’s risk of cancer. 

It is difficult to find other major industrial accidents that kill nobody. In 
2010, the Deepwater Horizon oil drilling rig caught fire, killed eleven people, 
and emptied more than 130 million gallons of oil into the Gulf of Mexico, 
keeping the Gulf contaminated for months. Four months later, a Pacific Gas 
and Electric (PG&E) natural gas pipeline exploded just south of San 
Francisco and killed eight people. 16 

The worst energy accident of all time was the 1975 collapse of the Banqiao 
hydroelectric dam in China. It collapsed and killed between 170,000 and 
230,000 people. 17 

It’s not that nuclear energy never kills. It’s that its death toll is vanishingly 
small. Here are some annual death totals: walking (270,000), driving (1.35 
million), working (2.3 million), air pollution (4.2 million). 1 By contrast, 
nuclear’s known total death toll is just over one hundred. 19 

Nuclear’s worst accidents show that the technology has always been safe 
for the same inherent reason that it has always had such a small 
environmental impact: the high energy density of its fuel. Splitting atoms to 
create heat, rather than splitting chemical bonds through fire, requires tiny 
amounts of fuel. A single Coke can of uranium can provide enough energy 
for an entire high-energy life. 20 

As a result, when the worst occurs with nuclear—and the fuel melts—the 


amount of particulate matter that escapes from the plant is insignificant in 
comparison to the particulate matter from fossil- and biomass-burning homes, 
cars, and power plants, which killed eight million people in 2016. 21 

Nuclear is thus the safest way to make reliable electricity. 22 In fact, nuclear 
has saved more than two million lives to date by preventing the deadly air 
pollution that shortens the lives of seven mill ion people per year. 23 

For that reason, replacing nuclear energy with fossil fuels costs lives. A 
study published in late 2019 found that Germany’s nuclear phase-out is 
costing its citizens $12 billion per year, with more than 70 percent of the cost 
resulting from 1,100 excess deaths from “local air pollution emitted by the 
coal-fired power plants operating in place of the shutdown nuclear plants.” 24 


3. France Beats Germany 

With France and Germany, we can compare two major (sixth and fourth 
largest) economies, which are highly proximate geographically and at 
similarly high levels of economic development, on a decades-long time 
scale. 25 

France spends a little more than half as much for electricity that produces 
one-tenth of the carbon emissions of German electricity. 2e The difference is 
that Germany is phasing out nuclear and phasing in renewables, while France 
is keeping most of its nuclear plants online. 

Had Germany invested $580 billion into new nuclear power plants instead 
of renewables like solar and wind farms, it would be generating 100 percent 
of its electricity from zero-emission sources and have sufficient zero-carbon 
electricity to power all of its cars and light trucks, as well. 27 

Nuclear has long been one of the cheapest ways to make electricity in the 
world. In most of the world, including Europe and Asia, nuclear electricity is 
usually cheaper than electricity from natural gas and coal. 28 

At a global level, there has been a natural experiment since 1965. Between 
1965 and 2018, the world spent about $2 trillion for nuclear, and $2.3 trillion 
for solar and wind. At the end of the experiment, the world received about 
twice as much electricity from nuclear as it did from solar and wind. 29 

It’s true that new nuclear plants are behind schedule and above costs, but 


this is typical for large construction projects, and has often been the case for 
nuclear plants, including many highly profitable ones operating today. 
Because nuclear plants are relatively inexpensive to run, the importance of 
cost overruns declines over time. This is particularly true as the lives of 
nuclear plants are extended from forty to eighty years. 

As for nuclear waste, it is the best and safest kind of waste produced from 
electricity production. It has never hurt anyone and there is no reason to think 
it ever will. 

When most people refer to nuclear waste, they are referring to the used 
nuclear fuel rods. After they cool for two to three years in spent fuel pools in 
nuclear plants, they are put in steel and concrete canisters and stored on land 
in a manner known as dry cask storage. This makes nuclear the only form of 
electricity that internalizes its waste product. All other forms externalize their 
waste onto the natural environment. 

One of the best features of nuclear waste is that there is so little of it. All 
the used nuclear fuel ever generated in the United States can fit on a single 
football field stacked less than seventy feet high . 30 

If an airplane crashed into the canisters of used fuel, the plane would 
explode and the cement-sealed steel canisters would likely remain intact. 
Even were some used fuel to escape, it would not be the end of the world. 
Emergency workers could easily recover it. 

There is no realistic way used nuclear fuel rods could contaminate a river 
or some other body of water. They are closely monitored and protected on 
land inside heavily guarded nuclear plants. It’s hard to imagine how one 
would ever fall into a river. Even if one somehow did, there is little reason to 
believe the fuel would be exposed to the water. Even if the used fuel were 
exposed to water, the impact would be immeasurably small. Nuclear plant 
workers sometimes put on dive suits and enter the pools where used fuel is 
cooling. They are safe because the water shields them from dangerous levels 
of radiation. 

When I talk to people who fear the waste, they often can’t articulate why 
they believe it is dangerous, but it appears to emanate from a conscious or 
unconscious fear of nuclear weapons. However, to turn used fuel rods into a 
bomb would require transporting the giant casks to massive and complicated 
facilities that only exist in a few countries in the world, or building such a 
facility, to turn into weapons material. 

And it is impossible to imagine a realistic scenario in which terrorists 


could break into a nuclear plant, use a crane to raise the 100-ton canister of 
used fuel rods onto an 18-wheel truck, drive it out of the plant along the 
highway to a coastal port, send it by boat to somewhere with a reprocessing 
plant, unload it, and then reprocess it. In the real world, the terrorists would 
be gunned down before getting through the nuclear plant’s entrance. 

Between 1995 and 2018, a period of large and unprecedented subsidies for 
solar and wind, the share of energy globally coming from zero-emission 
energy sources grew just two percentage points, from 13 percent to 15 
percent. The reason is that the increase in energy from solar and wind barely 
made up for the decline in nuclear. 31 

And electricity is just one-third of total energy use, globally. The 
remaining two-thirds of primary energy consumption is dominated by fossil 
fuels, which are used for things like heating, cooking, and transportation. 

Only nuclear, not solar and wind, can provide abundant, reliable, and 
inexpensive heat. Thus, only nuclear can affordably create the hydrogen gas 
and electricity that will provide services such as heating, cooking, and 
transportation, which are currently provided by fossil fuels. 

And only nuclear can accommodate the rising energy consumption that 
will be driven by the need for things like fertilizer production, fish farming, 
and factory farming—all of which are highly beneficial to both people and 
the natural environment. 

And yet the people who say they care and worry the most about climate 
change tell us we don’t need nuclear. 

Consider the case of climate activist Bill McKibben. Along with Vermont 
senator and 2020 Democratic presidential candidate Bernie Sanders, he urged 
Vermont legislators in 2005 to commit to reducing emissions 25 percent 
below 1990 levels by 2012, and 50 percent below 1990 levels by 2028, 
through the use of renewables and energy efficiency. 32 Vermont’s main 
electric utility helped customers go “off-grid” with solar panels and 
batteries, 33 and the state’s aggressive energy efficiency programs ranked fifth 
best in the nation for five years in a row A But instead of falling 25 percent, 
Vermont’s emissions actually rose 16 percent between 1990 and 2015. 35 

Part of the reason emissions rose in Vermont is that the state closed its 
nuclear power plant, something McKibben advocated. “I believe Vermont is 
completely capable of replacing (and far more) its power output with 


renewables, which is why my roof is covered with solar panels,” he wrote. 36 

I emailed McKibben in early 2019 to ask if he regretted advocating for 
Vermont Yankee Nuclear Power Station’s closure. He told me its demise 
“didn’t, I think, lead to big increases in emissions from Vermont electricity.” 
He pointed to a New York Times data tool, which he said showed “the state 
replaced the [nuclear] power by buying lots and lots more hydro from 
Quebec.” 37 

But that’s not what the data show. In reality, Vermont’s utilities couldn’t 
replace the lost electricity from Vermont Yankee with in-state generation, 
and turned to electricity imports from the New England power pool, which is 
primarily from natural gas. 38 

McKibben’s opposition to nuclear is the rule not the exception among 
environmentalists. While referring to the Green New Deal, the office of New 
York Rep. Alexandria Ocasio-Cortez said in early 2019 that “the plan is to 
transition off of nuclear ... as soon as possible.” 39 

A few weeks later, environmental activist Greta Thunberg wrote on 
Facebook that nuclear is “extremely dangerous, expensive, and time- 
consuming,” 40 even though, as we have seen, the best-available science 
shows the opposite. 

“They can’t have it both ways,” said MIT climate scientist Kerry Emanuel. 
“If they say this [climate change] is apocalyptic or it’s an unacceptable risk, 
and then they turn around and rule out one of the most obvious ways of 
avoiding it [nuclear power], they’re not only inconsistent, they’re 
insincere.” 41 

All of which raises a question: if nuclear power is so good for the 
environment and necessary for replacing fossil fuels, why are so many of the 
people who say they most fear climate change so against it? 


4. Naturally Nuclear 

In the early 1960s, Kathleen Jackson, an artist living on the central coast of 
California, launched an effort to protect the nearby Nipomo Dunes. Her 
strategy was to bring the state’s most powerful people to see their beauty for 
themselves. One of them was the president of the Sierra Club, Will Siri, a 
biophysicist from the University of California, Berkeley. “I didn’t know it 


looked like this,” Siri told her when he visited in 1965. “It is magnificent.” 42 

Siri was famous in conservation circles as a world-class mountaineer. In 
1954, Siri led the first American climbing expedition to the Himalayas. They 
climbed Makalu, the fifth highest mountain in the world. En route, Siri came 
upon a member of the climbing team of Sir Edmund Hillary, who the year 
before had made history by becoming the first man, along with his Nepalese 
Sherpa guide, to reach the summit of Everest. One of their men had fallen 
into a crevasse, and Siri rescued him. 43 

During his eighteen years on the Sierra Club board, Siri played a key role 
in transforming the group from a gentlemanly San Francisco-based hiking 
club to one of the country’s most powerful environmental organizations. “We 
couldn’t play the role of country gentlemen,” Siri recalled. “We were 
activists and had a lot of battles to win; and we couldn’t always pull our 
punches to spare acquaintances in government bureaus.” 44 

Under Siri’s leadership, the Sierra Club won major victories to protect 
ancient redwood forests, the Grand Canyon, and a Northern California valley 
that Walt Disney wanted to turn into a ski resort. 45 

Most of the Nipomo Dunes were undeveloped, but the economically 
depressed county of San Luis Obispo had zoned them industrial, and was 
actively seeking their development. “We toured the dunes, and it was clear 
that they had to be preserved,” recalled Siri later. “Some of the flora and 
fauna was rare; it could not be found in many other places.” 46 But now 
PG&E was considering building a nuclear power plant at the location. 

Siri and Jackson met with officials from PG&E and proposed a 
compromise: PG&E, they said, could build the plant about a mile from the 
water. That turned out to not make sense economically since the plant needed 
close access to the water. Siri was unmoved. “We want the dunes preserved,” 
Siri told them, “go find another place.” 47 

PG&E officials left and came back with a new proposal: it would build six 
reactors at a single plant near Avila Beach on the coast. Doing so would 
avoid the need for building more power plants along the coast. “If you were 
going to wreck a piece of coast, one unit will do it as well as two,” Siri 
explained later. “The object was to find a site where they could put multiple 
units.” 48 

Siri and Jackson brought the swap for Nipomo Dunes to the Sierra Club 
board of directors for consideration. They debated the matter for a day and a 


half. Siri argued that a high-energy society was a prerequisite to saving and 
enjoying nature. 

“Nuclear power is one of the chief long-term hopes for conservation, 
perhaps next to population control in importance,” he wrote. “Cheap energy 
in unlimited quantities is one of the chief factors in allowing a large rapidly 
growing population to preserve wildlands, open space, and lands of high 
scenic value. . . . Even our capacity and leisure to enjoy this luxury is linked 
to the availability of cheap energy.” 49 

It may have helped that Siri was a veteran of the Manhattan Project, the 
research and development team that produced the first nuclear bombs during 
World War II, and a biophysicist who understood the relative health risks of 
coal versus nuclear plants. 

But Siri was not alone in his thinking. In the 1960s, most conservationists 
favored nuclear plants as a clean energy alternative to coal plants and 
hydroelectric dams. So, too, did most Democrats and liberals. Indeed, there 
was widespread popular support for nuclear energy among Americans, 
Europeans, and others around the world, who viewed it as a clean, energy- 
dense form of effectively limitless energy. 

“Ansel Adams [the great nature photographer and Sierra Club board 
member] was certainly strong in his support,” said Siri. Adams was 
“absolutely adamant in feeling that [nuclear] was a reasonable solution to a 
difficult problem.” 50 

Siri’s arguments proved persuasive, and in 1966 the Sierra Club’s board 
voted nine-to-one to not oppose PG&E’s plans. The nuclear power plant 
would go forward with the tacit blessing of one of the most powerful 
organizations in California. And it would be given the name granted to the 
place by Spanish explorers: Diablo Canyon. 


5. Atoms for Peace 

In early 1953, Robert Oppenheimer, the creator of the first atomic bomb, 
gave a speech to the Council on Foreign Relations. Though America’s newly 
elected president. General Dwight D. Eisenhower, wasn’t in the room, he was 
the person at whom Oppenheimer aimed his remarks. 

In his speech, Oppenheimer explained that nuclear weapons had created a 


revolution in foreign policy. No defense against them was possible, only 
deterrence, or frightening away adversaries through the threat of assured 
destruction. 

“We may anticipate a state of affairs in which two great powers will each 
be in a position to put an end to the civilization and life of the other, though 
not without risking its own,” said Oppenheimer. “We may be likened to two 
scorpions in a bottle, each capable of killing the other, but only at the risk of 
his own life.” 5z President Eisenhower needed to level with the American 
people about the terrifying new reality, he said. 

Eisenhower respected Oppenheimer’s views and acted upon them. The 
president asked his speech writer to prepare a major speech to the American 
people.' But the early drafts were too morbid. They were filled with graphic 
descriptions of atomic war. They left “everybody dead on both sides with no 
hope anywhere,” Eisenhower complained. The president’s advisors jokingly 
called it the “Bang! Bang!” speech. 

Eisenhower felt that, in its current form, the speech would undermine his 
efforts to reduce military spending. It might even do what Oppenheimer 
feared, which was frighten the American people into demanding a 
preventative war. 55 

The more Eisenhower thought about the revolutionary power of nuclear 
energy, the more his desire grew for something bigger than mere “candor.” 
What he really wanted to do was to make the Soviets a “fair offer” for 
disarmament, one that would also “contain a tremendous lift for the world— 
for the hopes of men everywhere.” 56 

Seeking to solve the problem, Eisenhower hosted an after-dinner 
conversation with his advisors. They discussed the need to inform the public 
that the potential of nuclear holocaust was real. 5 Eisenhower’s science 
advisor “immediately took up the case for scaring the people into a big tax 
program to build bomb defenses,” noted one of the participants later. This 
made Eisenhower despair. “Is this all we can do for our children?” he asked 
the group. 58 

At that point, “Ike became greatly spirited,” wrote one of the meeting’s 
participants later, using the president’s nickname, “and said that our great 
advantage was our spiritual strength—this was our greatest offensive and 
defensive weapon.” 59 But the president’s enthusiasm wasn’t shared by the 
group. Eisenhower had to look elsewhere for inspiration. 


As a boy raised by pacifist Mennonites, a Protestant sect that rejects war, it 
is possible that Eisenhower called upon his faith. He may have thought back 
to a famous passage from the Book of Isaiah, “He shall judge among the 
nations, and shall rebuke many people: and they shall beat their swords into 
plowshares, and their spears into pruning hooks: nation shall not lift up sword 
against nation, neither shall they learn war any more.” 60 

As it became clear to Eisenhower and his advisors that the nuclear arms 
race was of universal and not just national importance, the president 
requested the opportunity to address the United Nations General Assembly. 
But before giving a speech to the world, Eisenhower wanted to win over 
European allies and so he met with British Prime Minister Winston Churchill. 
“Men needed power everywhere,” Eisenhower told him. “If we could give 
hope, it would give these nations a stronger feeling of participation in the 
struggle of East and West, and such a feeling of participation would be on our 
side, and hope might be engendered from a fairly insignificant start.” 61 
Churchill was enthusiastic. 62 

The next day, December 8, 1953, Eisenhower stood before the United 
Nations General Assembly with a message of hope. With its seventy-five- 
foot ceiling and pew-like seating, the U.N.’s Assembly Hall created the 
experience of being in a cathedral. But behind the American president hung 
not a cross but rather the seal of the United Nations, a wreath of olive 
branches, a symbol of peace, embracing a map of the whole Earth. 

As a hush fell over the congregants, the former military man began what 
would become one of the most consequential speeches of the twentieth 
century. 

Eisenhower began by stating that he wasn’t there to recite “pious 
platitudes,” but rather to address issues of universal importance. “If a danger 
exists in the world,” he explained, “it is a danger shared by all.” The former 
Army general opened his address by acknowledging the “awful arithmetic” 
that humankind had enough atomic firepower to destroy itself. The rules of 
the game had irrevocably changed, Eisenhower explained. 

The United States was no longer the sole owner of the terrible power. The 
“secret is possessed by our friends and allies,” too, he said, and “the 
knowledge now possessed by several nations will eventually be shared by 
others, possibly all others.” Conventional military superiority no longer 
guaranteed a nation’s safety. “Let no one think that the expenditure of vast 
sums for weapons and systems of defense can guarantee absolute safety for 


the cities and citizens of any nation.” 63 

Having reached the dark midpoint of his speech, Eisenhower declared that 
the possibility for annihilation wasn’t the end of the story. “To stop there 
would be to accept helplessly the probability of civilization destroyed,” he 
said. “My country’s purpose is to help us move out of the dark chamber of 
horrors into the light.” But how? Arms reduction wouldn’t be sufficient, 
Eisenhower said. What was the point of peace if billions remained in 
poverty? 64 

Humankind could only redeem itself from the scourge of nuclear weapons 
by realizing the dream of universal prosperity—and that required cheap and 
abundant energy. “Experts would be mobilized to apply atomic energy to the 
needs of agriculture, medicine, and other peaceful activities,” Eisenhower 
said. “A special purpose would be to provide abundant electrical energy in 
the power-starved areas of the world. Thus the contributing Powers would be 
dedicating some of their strength to serve the needs rather than the fears of 
mankind.” 65 

Eisenhower closed by extending an olive branch to the other scorpion 
under glass. “Of those ‘principally involved,’ ” he said, “the Soviet Union 
must, of course, be one.” 

Eisenhower’s vision was at once material and spiritual, patriotic and 
internationalist, altruistic and self-interested. “The United States,” he said, 
“pledges ... to devote its entire heart and mind to find the way by which the 
miraculous inventiveness of man shall not be dedicated to his death, but 
consecrated to his life.” 66 

After Eisenhower finished, there was a brief silence in the Assembly Hall, 
and then something extraordinary happened: representatives from every 
nation—communist and capitalist, Muslim and Christian, black and white, 
rich and poor—rose to their feet and applauded as a single chorus for ten 
minutes. 

“Atoms for peace,” as the speech, and the big, humanistic idea at the heart 
of it, was born. 

The American people grew optimistic that the bright vision for nuclear 
energy that Eisenhower offered would redeem the creation of such a horrible 
weapon, and the positive reception of Atoms for Peace by people around the 
world made Eisenhower as happy as he ever was as president. 

But the atomic hope wouldn’t last. Within ten years, the war on nuclear 
power would begin. 


6. The War on Nuclear 


In 1962, a young Sierra Club staffer named David Pesonen visited Bodega 
Head, a site in northern California where PG&E wanted to build a nuclear 
power plant. Just a few years earlier, the California legislature had voted to 
turn the same stretch of coastline into a public park, and the University of 
California had announced plans to build a marine laboratory nearby. But 
PG&E had managed to make all those plans go away, and some of the local 
people were upset. 

Pesonen told the Sierra Club’s board of directors that he could stop the 
plant’s construction but that typical conservationist arguments about the 
place’s beauty wouldn’t be enough. To win, Pesonen argued, they would 
need to convince the local people the nuclear plant would contaminate the 
countryside with radiation. 67 

Pesonen was inspired in part by publicity generated from a 1961 study 
published in the journal Science, which found that levels of strontium-90, a 
cancer-causing radioactive isotope, were fifty-five times higher in children’s 
teeth born during nuclear weapons testing than before. 68 The amount was 
about 200 times less than the levels known to cause cancer, but enough to 
generate headlines. Parents demanded that U.S. President John F. Kennedy 
negotiate an end to weapons testing with the Soviet Union, which he did in 
1963. 69 

One of the men who drew attention to radioactive fallout from weapons 
testing was Barry Commoner, a World War II veteran, socialist, and botanist 
at Washington University in St. Louis. Commoner had come to fame in the 
early 1950s when he helped the Nobel Prize-winning chemist and peace 
activist Linus Pauling to circulate a petition calling for a moratorium on 
weapons testing. Their argument was that the testing risked contaminating the 
public. 70 

Commoner viewed nuclear power plants as a “non-warlike excuse for 
continuing the development of nuclear energy ... a kind of political 
Potemkin Village.” Nuclear energy. Commoner argued, was constructed in 
order to justify President Eisenhower’s nuclear arms testing. “It’s the most 
expensive charade in history,” Commoner argued. 71 

The Sierra Club board of directors was taken aback by Pesonen’s proposal. 
“Don’t you dare mention public safety,” one of them warned Pesonen. “The 


Sierra Club can talk about scenic beauty, and maybe the loss of scenic 
beauty, but not about public safety. That’s not our job.” 72 

Few on the board had any problem with nuclear power per se, and several 
others, including Will Siri, were advocates of it. One director called Pesonen 
an “extremist.” 73 

He quit working with Sierra Club and started a new organization. Pesonen 
produced and distributed a report claiming the proposed nuclear plant would 
create “death dust,” like nuclear fallout, that would contaminate local milk. 74 

Pesonen and his allies then attached notes to hundreds of helium balloons 
and released them from Bodega Head. The notes read, “This balloon could 
represent a radioactive molecule of Strontium-90 or Iodine-131—tell your 
local newspaper where you found this balloon.” 7 The dairy farmers, alarmed 
by the apparent danger, started donating money to his cause. 76 

Pesonen and Commoner tapped into significant anxieties over nuclear 
weapons among baby boomers who had been subjected to duck-and-cover 
drills, where teachers ordered them to prepare for the apocalypse by hiding 
under their desks as schoolchildren, not to mention both government and 
Hollywood propaganda films. 

Consequently, some activists who were originally focused on nuclear 
weapons disarmament began displacing their anxieties on nuclear reactors 
instead. 77 Displacement is a psychological concept very similar to 
scapegoating. The idea is that we take our negative emotions out on weaker 
objects because we fear the more powerful object. If the boss yells at us, we 
kick the dog because talking back to the boss is too dangerous. In this case, 
the nuclear weapons were the boss and nuclear power plants were the dog. 

In the 1970s, groups like the Union of Concerned Scientists went from 
seeking nuclear disarmament to blocking the construction of nuclear power 
plants, eventually joining forces with other anti-nuclear groups. Friends of 
the Earth (FOE), Natural Resources Defense Council (NRDC), Sierra Club, 
and Greenpeace. All of those groups were as focused and perhaps more 
focused on stopping the construction of nuclear power plants as they were on 
any other cause in the 1970s, including and especially stopping coal power 
plants, which were the main alternative to nuclear at the time. 78 

In 2019, a friend of mine, who worked at Global Exchange, reached out to 
me to express his desire to advocate for nuclear energy in order to address 
climate change, something he had opposed in the 1970s. My friend, who is 


about a decade older than me, told me about participating in anti-nuclear 
weapons advocacy in the 1970s, and it seamlessly transitioned to 
campaigning against nuclear energy. 

“What did you guys think?” I asked him. “That if you got rid of nuclear 
power plants then for some reason we would get rid of the bomb?” 

He paused and looked into the distance for a few seconds before chuckling. 

“I don’t think we really thought about it that much,” he said. 

Opposition to nuclear power started rising in the mid-1960s. From 1962 to 
1966, only 12 percent of applications by electric utilities to build nuclear 
plants were challenged. By the beginning of the 1970s, 73 percent of 
applications to build nuclear plants would be challenged. 

Despite these rumblings, nuclear power in the early 1970s still seemed like 
a promising way to deal with air pollution in places like Ohio, a major 
industrial state. Air pollution was so bad that people had to turn on their car 
headlights some days to see through the smoke. 80 On particularly bad days, 
people had to brush soot off their cars and rewash clothes they had hung out 
to dry. 

Everybody agreed something had to be done, and so Ohio’s electric 
utilities sought to build eight reactors across four different nuclear power 
plants. 81 

In 1970, the people of Ohio knew they needed nuclear power if they 
wanted cleaner air. That year, during a public hearing for a new nuclear plant, 
it appeared that the initial public wariness toward nuclear had given way to 
support. “People just aren’t afraid of atomic energy anymore,” a gas station 
attendant told the Pittsburgh Press. 82 

By 1971, the antinuclear faction had taken over the Sierra Club, which 
threw its full weight behind an effort to kill nuclear plants in Ohio. It hired 
lobbyists, filed lawsuits, and frightened local parents about the shipment of 
used fuel rods. 83 

Club lawyers were secretive about their work. “We’re going to maintain 
our lawsuit and certain other plans that cannot be disclosed right now,” one 
told Ohio’s Evening Review in 1971. 84 

The Sierra Club was joined by a charismatic and aggressive young attorney 
named Ralph Nader, who had won the public’s trust in the mid-1960s, and 
become a household name, after criticizing the safety of American cars. It is 


hard to overstate his influence in turning the public against nuclear energy. 
“A nuclear accident could wipe out Cleveland,” Nader told an Ohio 
newspaper in 1974, “and the survivors would envy the dead.” 85 

Antinuclear groups publicized a report written by a professor at the 
University of Pittsburgh, which claimed 400,000 infants had died from 
radioactive fallout from weapons testing. 86 

Nader and other antinuclear activists claimed that nuclear was far worse 
for the environment than fossil fuels. While the water that comes out of 
nuclear plants is clean, it is also warm, which could change the environment 
and impact animals. While nuclear plants produce no air pollution, they could 
overheat and melt, killing as many people as a bomb, they said. And while 
nuclear waste is the only waste from energy safely stored at the site of 
production, Nader and other campaigners constantly implied that it could 
somehow poison waterways or be used as a bomb. 

Against the picture of antinuclear campaigners as ineffectual and 
inconsequential hippies, their ranks included Ivy League lawyers, well-paid 
lobbyists, and powerful Hollywood celebrities. The anti-nuclear movement 
raised significant amounts of money, which it used to finance protests, 
lobbying, and lawsuits and sow fear. 

Few individuals did more to frighten the public about nuclear energy than 
the actress Jane Fonda. She starred in the anti-nuclear disaster film. The 
China Syndrome, and provided the leadership to get it made. In the film, a 
scientist famously claims that an accident at a nuclear plant “could render an 
area the size of the state of Pennsylvania permanently uninhabitable.” The 
Three Mile Island nuclear power plant in Pennsylvania had an accident 
twelve days after the film’s premier. 87 

It would be difficult to exaggerate Hollywood’s role in turning the public 
against nuclear energy. Nuclear is the go-to scary technology for makers of 
films and television, and not just the bombs, nor even just the power plants, 
but even the largely harmless used fuel rods. By the early 1990s, the 
television show The Simpsons depicted nuclear waste as a green sludge 
leaking from drums. In a 1990 episode, Lisa and Bart catch a three-eyed fish 
from the river near the nuclear plant. 8 At the time, I thought the episode was 
funny in part because I thought it was, at least partly, true. 

The nuclear industry in the West, especially its most powerful members, 
the electric utilities that own and operate nuclear plants, were taken aback by 
the cultural power of the anti-nuclear movement, and could barely muster a 


response. What the technology needed most were humanistic and 
environmentalist defenders like Siri. Instead, it was defended by nuclear 
engineers and utility executives, who came across as patronizing and 
uncaring. The industry retreated from public engagement and spent the next 
forty years focused on maintaining support from the communities around 
nuclear plants. Nuclear energy’s scientific and technical associations 
retreated into university nuclear engineering departments and government 
laboratories. 

Little wonder then that, after two decades of widespread misinformation 
that went largely unanswered by anyone, people who were already nervous 
about nuclear weapons came to imagine that nuclear plants generally and 
nuclear waste specifically constituted a significant threat to public safety. 

Nader, the Sierra Club, and others insisted that nuclear wasn’t needed 
because electricity consumption could be reduced, at a profit, through energy 
efficiency and conservation. “[Conservation] is all we need to do,” claimed 
the Sierra Club’s Brower in 1974, “plus doing a little bit better with the 
alternative technologies we have. If you then take what solar could do, solar 
and wind, by the end of the century you’re in pretty good shape.” 89 

But energy efficiency did not obviate the need for power. And per capita 
U.S. electricity consumption in the 1970s ended up rising almost as much as 
it had in the 1960s, and the overall population grew 14 percent between 1970 
and 1980. As a result, when an electric utility didn’t build a nuclear plant, it 
usually built one that burned coal, instead. 90 

Antinuclear environmentalists openly favored coal and other fossil fuels 
over nuclear. “We do not need nuclear power,” said Nader. “We have a far 
greater amount of fossil fuels in this country than we’re owning up to . . . the 
tar sands ... oil out of shale . . . methane in coal beds . . .” 91 The Sierra 
Club’s energy consultant, Amory Lovins, wrote, “Coal can fill the real gaps 
in our fuel economy with only a temporary and modest (less than twofold at 
peak) expansion of mining.” 92 

The Sierra Club deliberately sought to make nuclear plants expensive. “We 
should try to tighten up regulation of the [nuclear] industry,” wrote the 
organization’s executive director, in a 1976 memo to the board of directors, 
“with the expectation that this will add to the cost of the industry and render 
its economics less attractive.” 93 


Shortly after, the anti-nuclear advocacy by Sierra Club and Nader helped 
motivate President Jimmy Carter to advocate new coal plants rather than new 
nuclear ones. 94 

It’s not that nobody knew of coal’s dangers. In 1979, The New York Times 
published a front-page article noting that coal’s death toll would rise to fixty- 
six thousand if coal instead of nuclear plants were built. 95 

Antinuclear groups sought additional regulations and sued to halt and slow 
construction. The antinuclear strategy to drive up costs by adding new 
regulations, or simply demanding new regulations be considered in order to 
create uncertainty and delay, worked. 

“The economics are still there,” a utility chief said in 1979, upon 
announcing they wouldn’t build two new reactors at Davis-Besse Nuclear 
Power Station. “But when you burden it with all the regulatory requirements 
and delays, then it becomes pretty iffy.” 96 

All told, antinuclear groups killed six nuclear reactors in Ohio, including 
Zimmer, which was 97 percent complete before being converted into a coal 
plant. Environmental groups Sierra Club, NRDC, and Environmental Defense 
Fund (EDF) accepted the conversion of Zimmer from nuclear to coal without 
complaint. 97 

And their work wasn’t limited to Ohio. In Haven, Wisconsin, Sierra Club 
advocacy forced utilities to convert a nuclear plant under construction into a 
coal plant. All in all, the antinuclear movement managed to help kill in 
planning or cancel during or after construction half of all nuclear reactors that 
utilities in the United States had planned to build, even when it was known 
and acknowledged by everyone, including the environmental groups, that 
coal plants would be built instead. 1 

Were the antinuclear activists themselves really so afraid of nuclear? There 
are reasons to doubt it. A Sierra Club member who led the campaign to kill 
Diablo Canyon confessed, “I really didn’t care [about nuclear plant safety] 
because there are too many people in the world anyway. ... I think that 
playing dirty, if you have a noble end, is fine.” 99 

Pesonen adopted the Machiavellian view that the ends justify the means. 
He scolded an ally for not lying. “If you had been as unscrupulous as [the 
opposition] just this once,” said Pesonen, “it would have strengthened our 
position immeasurably.” 100 

“If you’re trying to get people aroused about what is going on,” said one of 


Pesonen’s antinuclear colleagues, “you use the most emotional issue you can 
find.” 101 

The experience left Sierra Club board member and landscape photographer 
Ansel Adams bitter. “It shows how people can be really fundamentally 
dishonest at times,” he said. 102 


7. The Power in Danger 

As soon as the antinuclear groups won, they insisted they had nothing to do 
with the lawsuits, delays, protests, and regulations that had made nuclear 
plants so expensive to build. Nuclear had died from “an incurable attack of 
market forces,” said Lovins. 10 They credited energy efficiency, even though 
electricity demand in Ohio rose in the 1970s nearly as much as it had in the 
1960s. 104 

Today, antinuclear groups continue to deceive and frighten the public 
about nuclear energy in their efforts to shut down nuclear plants in the United 
States, Europe, and around the world. They do so with an eye to triggering 
fears of nuclear apocalypse. They claim nuclear is not necessary because of 
renewables. In reality, whenever nuclear plants aren’t in use, fossil fuels must 
be used and emissions rise. They claim that used nuclear fuel rods and the 
plants themselves attract terrorists, when in reality the only ones who have 
attacked nuclear plants have been antinuclear activists. And they claim that 
radiation is cartoonishly potent. 105 

The public’s fear of nuclear technology remains the main obstacle to its 
expansion. Surveys of people around the world find that nuclear is slightly 
less popular than coal, less popular than natural gas, and far less popular than 
solar and wind. 106 

People and nature have paid a high price for the war on nuclear and for our 
continuing fears of the technology. Air pollution from coal power shortened 
millions of lives that could have been saved with nuclear energy. 

Fear of nuclear led to panic and negative mental health consequences in the 
former Soviet Union and Japan. The notion that people exposed to radiation 
are contagious was first used to stigmatize people in Hiroshima and 
Nagasaki. 1 History repeated itself in Chernobyl. Women as far away from 
the accident as Western Europe were misled to believe that Chernobyl 


radiation had contaminated them, which led them to terminate 100,000 to 
200,000 pregnancies in a panic. 11 Adults who were near Chernobyl at the 
time of the accident, as well as the liquidators, were two times more likely to 
report “post-traumatic stress and other mood and anxiety disorders.” 109 

In response to Fukushima, the Japanese government shut down its nuclear 
plants and replaced them with fossil fuels. As a result, the cost of electricity 
went up, resulting in the deaths of a minimum of 1,280 people from the cold 
between 2011 and 2014. 110 In addition, scientists estimate that there were 
about 1,600 (unnecessary) evacuation deaths and more than four thousand 
(avoidable) air pollution deaths per year. 111 

The problem started with the over-evacuation of Fukushima prefecture. 
About 150,000 people were evacuated but more than 20,000 have yet to be 
allowed to return home. While some amount of temporary evacuation might 
have been justified, there was simply never any reason for such a large and 
long-term evacuation. More than one thousand people died from the 
evacuation, while others who were displaced suffered from alcoholism, 
depression, post-traumatic stress, and anxiety. 112 

“With hindsight, we can say the evacuation was a mistake,” said Philip 
Thomas (unrelated to Gerry Thomas), a professor of risk management at the 
University of Bristol, who in 2018 led a major research project on nuclear 
accidents. “We would have recommended that nobody be evacuated.” 113 

The Colorado plateau is more naturally radioactive than most of 
Fukushima was after the accident. 114 “There are areas of the world that are 
more radioactive than Colorado and the inhabitants there do not show 
increased rates of cancer,” said Gerry. And whereas radiation levels at 
Fukushima declined rapidly, “those [other] areas stay high over a lifetime, 
since the radiation is not the result of contamination but of natural 
background radiation.” 

Even residents living in areas of Fukushima with the highest levels of soil 
contamination were unaffected by the radiation, according to a major study of 
nearly eight thousand residents in the three years since the accident. 115 

In summer 2017, a team of nuclear plant managers gave me a tour of South 
Korea’s two most recently built nuclear reactors. Shin Kori 3 and 4, as well 
as of two new reactors. Shin Kori 5 and 6, which are under construction. 
While there, I interviewed, through a professional translator, three senior 


construction managers. These managers had been building a very similar kind 
of nuclear reactor since the 1980s. They built eight reactors together during a 
thirty-five-year period. Each man was in his early- to mid-sixties. 

In 2015, two French economists, Michel Berthelemy and Lina Escobar 
Rangel, identified the causes of nuclear plant cost escalation in both the 
United States and France using comprehensive data sets and econometric 
methods to separate causation from correlation. They found that only by 
sticking with the same design and the same team were builders able to 
shorten construction times and reduce costs over time. 116 

I asked the construction managers what had changed between South 
Korea’s earlier and more recent reactor designs. They named incremental 
changes: the containment domes were thicker, the steel in the reactor vessels 
stronger, the doors were waterproof, they added portable generators, and they 
had improved the intake of cooling water so as to reduce the number of fish 
occasionally sucked into the plant. 

I asked the men how they were building the two new reactors differently. 
Had there been any breakthroughs in construction methods? They insisted 
that they were building the plant the same way. 

“Surely you must have done something differently!” I protested. 

One of the men paused for a moment and then said, “We are using more of 
the smaller cranes.” 

It’s not the case that nuclear only has a “negative learning curve.” 
Standardization gives construction managers like the Koreans I met the 
opportunity to “learn by doing” and build each consecutive nuclear reactor a 
little faster and a little cheaper. The best available, peer-reviewed data set of 
nuclear construction costs shows that the cheapest plants are the ones that 
people have the most experience building and operating. 117 

Building multiple reactors at a single site, as PG&E wanted to do with 
Diablo Canyon, can also significantly reduce costs, economists Berthelemy 
and Rangel found, in both construction and operation. 

Some experts have argued that manufacturing big chunks of reactors or 
even entire nuclear plants, called “modules,” in factories might lower costs, 
and so I asked the Koreans if they had considered it. They told me that they 
already manufacture key plant components in factories on assembly lines, 
including reactor vessels, steam generators, and coolant pipes, and didn’t 
think doing more would make a big difference. 

The South Koreans had managed to increase the size of their reactors by 40 


percent, from 1,000 megawatts to 1,400 megawatts, which constituted a 
massive leap forward in terms of efficiency and thus economics all while 
avoiding the terrible delays seen in France as reactors jumped up in size. In 
the United States and France, increasing the size of reactors had slowed 
construction time, Berthelemy and Rangel had found. While “larger nuclear 
reactors take longer to be built,” they wrote, “they are also cheaper” when 
measured according to the electricity they produce. That’s because a 40 
percent increase in power did not require a 40 percent increase in the size of 
the labor force. 118 

Nuclear power plants have dramatically improved their productivity in 
other ways. Decades’ worth of knowledge passed down means nuclear plants 
today can stay open and run at full capacity for much longer between 
refueling and maintenance, as compared to the nuclear plants of the 1960s. 

Operating experience has also changed expectations of nuclear plant life. 
While regulators in the 1960s thought nuclear plants might run for only forty 
years, it is today clear that they can run for at least eighty. 119 


8. The Peace Bomb 

As we have seen, fears of nuclear weapons have long contributed to fears of 
nuclear energy. In the climactic scene of HBO’s 2019 Chernobyl series, the 
lead character claims, “Chernobyl reactor number four is now a nuclear 
bomb.” 12 The claim was egregiously false, but many viewers undoubtedly 
believed it was true. I myself believed nuclear plants could explode like a 
nuclear bomb until I was an adult. 

But was the invention of nuclear bombs the apocalyptic event so many 
people feared? 

I asked the Pulitzer Prize-winning author of The Making of the Atomic 
Bomb, Richard Rhodes, if the invention of nuclear weapons had traumatized 
humankind. Rhodes and I became friends after being featured together in 
Robert Stone’s 2013 documentary film. Pandora’s Promise, which was about 
environmentalists who had changed their minds about nuclear energy. 

“I remember once talking with Victor Weisskopf, a wonderful theoretical 
physicist from Austria, a Jew who had escaped Nazi Germany,” said Rhodes. 
“He said, ‘We were there at Los Alamos in the darkest part of physics.’ I 


assume that’s a reference to the potential for killing other human beings, the 
mass killing aspect of working on a nuclear weapon. He then said, ‘And then 
[Danish physicist Niels] Bohr arrived and he gave us the possibility that there 
was hope at the end of all this.’ 

“How did Bohr do that? He did that by saying that nuclear was a 
fundamental change in our relationship with the natural world. Inevitably, it’s 
going to change the way nation-states relate to each other. They will no 
longer be able to dominate one another. Now it would be possible for even a 
small state to deter a large state that wanted to dominate it. Of course, there 
was a dark side. But the fact that there’s been no [nuclear] war since 1945 
shows how correct Bohr was.” 

The closest the world came to nuclear war occurred in 1962, a tender 
thirteen years after the Soviet Union developed the bomb. It was then that the 
U.S. government discovered the Soviets had transferred missiles to Cuba. 

President John F. Kennedy demanded that Soviet Premier Nikita 
Khrushchev remove the missiles and imposed a U.S. naval blockade. During 
the crisis. Air Force colonel Curtis LeMay, who would be lampooned a little 
more than a year later in Stanley Kubrick’s Dr. Strangelove, pressured 
Kennedy to bomb Cuba. “We don’t have any choice but direct military 
action,” said LeMay. “I see no other solution.” Kennedy rejected LeMay’s 
advice. 

The president and Khrushchev instead agreed that the United States would 
remove its missiles from Turkey, at a later date, in exchange for the Soviets 
removing their missiles from Cuba. New research shows that Kennedy would 
have publicly committed to removing American missiles from Turkey had 
Khrushchev insisted upon it. 1 That fact, among others, suggests that the two 
sides may not have been as close to war as historians had previously 
believed. 122 

Whatever the case, the stand-off resulted in an orchestrated relaxing of 
tensions between the United States and the Soviet Union, and a major effort 
to improve communications, including with China. 

One of America’s leading historians of the Cold War, John Lewis Gaddis, 
credits nuclear weapons with keeping the peace between the United States 
and the Soviet Union for so many decades. “It seems inescapable that what 
has really made the difference in inducing this unaccustomed caution,” he 
said in 1986 speech, “has been the workings of the nuclear deterrent.” 123 

The intensity and scale of major wars had risen in fits and starts for 500 


years from the wide-scale introduction of firearms and artillery in the 1400s, 
until the death toll from battles and wars peaked in World War II at tens of 
millions of military and civilian deaths. And then from a post-war peak of 
more than 500,000 deaths in 1950, battle deaths in 2016 were 84 percent 
lower despite a tripling in the world population. 124 

Even if one gives no credit to nuclear weapons for the “Long Peace,” it 
must be acknowledged that the apocalyptic fears about nuclear have been 
unrealized, and that we are further from global nuclear war now than at any 
other point in the last seventy-five years since the invention and use of the 
bomb. 

After the Cold War, many experts in the West feared nuclear war between 
India and Pakistan. In 2002 the risk seemed high. The two nations mobilized 
one million troops along their shared border as part of a long-running dispute 
over territorial claims on the region of Kashmir. “Many of the political, 
technical, and situational roots of stable nuclear deterrence between the 
United States and the Soviet Union,” worried one U.S. expert, “may be 
absent in South Asia, the Middle East, or other regions to which nuclear 
weapons are spreading.” 125 

But then political leaders in India and Pakistan considered the likely 
impacts of nuclear war and frightened each other into peace, just as the 
United States and Soviet Union had done before them. “In South Asia [the 
bomb] has, for all practical purposes, done away with the prospect of full 
scale war,” said an India-Pakistan military expert recently. “It’s just not going 
to happen. The risks are so great as a consequence of the nuclearization of the 
subcontinent that neither side can seriously contemplate starting a war.” 126 

Americans and Europeans today worry about North Korea, which has 
nuclear weapons, and Iran, which most experts believe wants them. But even 
the most hawkish experts believe they will act like other nuclear-armed 
nations. 

In 2019, a former director of the U.S. nuclear weapons laboratory in Los 
Alamos concluded that North Korea is “less dangerous today than it was at 
the end of 2017.” 127 

Yes, North Korean missiles can still reach Japan and South Korea, and 
experts believe it won’t ever give up its nuclear arsenal. But relations 
between the United States and North Korea have stabilized, just as U.S. 
relations did between the Soviet Union and China. 

Iran is aware that Israel has been nuclear-armed since the 1960s. Just 


because a regime is sometimes violent and cruel doesn’t make it suicidal. 
“Nuclear weapons and terrorist groups have both existed for nearly seventy 
years,” wrote Matthew Kroenig of Georgetown University, “and no state has 
ever provided nuclear capabilities to a terrorist organization. ... It is likely 
that Iran would show similar restraint.. .” 128 

Since 1945, leading experts have echoed the argument of International 
Relations founder Kenneth Waltz, that the idea of humans ever doing away 
with nuclear weapons is “fanciful.” If two nations dismantled their atomic 
bombs and then went to war with each other, they would simply reenter the 
“mad scramble to rearm.” 129 

“There is no permanent method of exorcising atomic energy from our 
affairs, now that men know how it can be released,” concluded a 1952 report 
for President Eisenhower that Robert Oppenheimer oversaw. Said 
Oppenheimer, “It is hard to see how there could be any major war in which 
one side or another would not eventually make and use atomic bombs.” 130 

Even advocates of disarmament agreed. “Whatever agreements not to use 
H-bombs had been reached in time of peace, they would no longer be 
considered binding in time of war,” acknowledged Albert Einstein and 
British philosopher Bertrand Russell in 1955, “for, if one side manufactured 
the bombs and the other did not, the side that manufactured them would 
inevitably be victorious.” 131 

Today, just 25 percent of Americans say they believe nuclear weapons can 
be eliminated. 132 

When a New York Times reporter asked Oppenheimer how he felt after the 
bomb was tested on July 16, 1945, the father of the atomic bomb said, “Lots 
of boys not grown up yet will owe their life to it.” 133 

After the bombings of Hiroshima and Nagasaki, Oppenheimer put out 
word that “the atomic bomb is so terrible a weapon that war is now 
impossible.” 134 


9 

Destroying the Environment to Save It 


1. “The Only Path” 

In spring 2015, Elon Musk walked on stage to loud applause from an 
audience of hundreds of supporters and invited guests. “What I’m going to 
talk about tonight,” he said, “is a fundamental transformation of how the 
world works, about how energy is delivered across Earth. 

“This is how it is today—it’s pretty bad.” He showed a graph of rising 
carbon dioxide concentrations in the atmosphere. “I think we collectively 
should do something about this and not try to win the Darwin Award.” 

The crowd laughed and Elon smiled, before continuing. “We have this 
handy fusion reactor in the sky called the Sun. You don’t have to do 
anything, it just works. It shows up every day and produces ridiculous 
amounts of power.” 

Musk said there was no need to worry about land use requirements. “Very 
little land is needed to get rid of all fossil fuel electricity generation in the 
United States,” Musk told the crowd. “It’s really not much and most of that 
area is going to be on rooftops. You won’t need to disturb land, you won’t 
need to find new areas, it’s mostly just going to be on the roofs of existing 
homes and buildings. 

“Now, the obvious problem with solar power is that the Sun does not shine 
at night,” Musk continued. “I think most people are aware of this. So, this 
problem needs to be solved. We need to store the energy that is generated 
during the day so that you can use it at night, and also even during the day the 
energy variation varies. There’s a lot more energy generated in the middle of 
the day than at dawn or dusk. So it’s very important to smooth out that 
energy generation and retain enough so that you can use it at night.” 

Hence the need for Tesla’s new product: Powerwall, a battery that hangs 
on the wall of a garage. Musk said his batteries and panels would provide 


cheap and reliable electricity for those living in remote parts of the world, 
where energy is intermittent and expensive. 

“In fact, I think what we’ll see is something similar to what happened with 
cell phones versus landlines where the cell phones actually leapfrogged the 
landlines and there wasn’t a need to put landlines in a lot of countries or in 
remote locations,” Musk predicted. “People in a remote village or an island 
somewhere can take solar panels, combine it with a Tesla Powerwall, and 
never have to worry about having electricity lines.” 

With only 160 million Powerpacks, Musk said, solar could power the 
United States. With 900 million, they could power the entire world. 1 

“You can basically make all electricity generation in the world renewable 
and primarily solar,” Musk said. “The path I’ve talked about, solar panels and 
the batteries, is the only path that I know of that can do this. And I think it’s 
something that we must do and that we can do and that we will do.” 

Musk ended his talk to roaring applause and walked off stage. 2 


2. Unreliables 

The dream of a world powered by solar panels and batteries inspired me to 
advocate a New Apollo Project, the precursor to the Green New Deal, as a 
renewable energy advocate beginning in 2002. In the same way we had 
gained access to revolutionary power with our smartphones, I thought, we 
were about to gain access to similarly revolutionary power with our solar 
panels and batteries. 

Why, then, didn’t we? 

While there has been modest growth in demand for Tesla Powerwalls, 
notes one analyst, “It is unclear if Tesla’s storage business is driven by 
availability of batteries or if there is a demand surge for residential energy 
storage.” In truth, there is little evidence that demand among homeowners has 
risen to buy Powerwalls. 3 

The cost of buying and installing the latest Tesla Powerwall is more than 
$10,000. The cost of installing solar panels on top of that ranges from 
$10,000 to $30,000? Helen and I pay about $100 per month for electricity. It 
would thus take at least 200 months, or more than seventeen years, for us to 
recoup our investment. 


It’s possible the solar panels and batteries system might pay for itself after 
that for a few years. But consider that the amount of electricity coming from 
panels declines every year, which is why most people say the lifetime of a 
system should be considered twenty or twenty-five years. Plus, if Helen and I 
decide to move to a different house before then we are unlikely to recoup our 
investment. Why would we put money into a speculative investment on solar 
panels and batteries rather than our retirement savings? 

And if we can’t afford solar panels and batteries, how could Suparti, much 
less Bernadette? 

Even if they could, it’s not clear that they would provide sufficient 
electricity. In Uganda, Helen and I stayed at an eco-lodge equipped with solar 
panels and batteries. But after a single day of cloudy weather, we quickly 
drained the lodge’s batteries charging our laptops, cameras, cell phones, and 
other devices. When we told the lodge manager that we needed more 
electricity, he did what small businesses across sub-Saharan Africa do, and 
fired up a diesel generator. 

Even so, energy analysts are bullish on renewables. The U.S. government 
estimates renewables will be a larger source of electricity than natural gas in 
the United States by 2050. Globally, it estimates renewables will rise from 
being 28 percent of the world’s electricity in 2018 to nearly 50 percent in 
2050. 5 

But those numbers are misleading. While renewables in 2018 globally 
generated 11 percent of total primary energy, 64 percent of it (7 percent of 
total primary energy) came from hydroelectric dams. 6 And dams are largely 
maxed out in developed nations, while their construction is opposed by 
environmentalists in poor and developing ones. 

Despite the hype, the shares of global primary energy from solar and wind 
in 2018 was just 3 percent, the share coming from geothermal was 0.1 
percent, and tidal was too small to measure. 7 

But won’t solar and wind take off now that the costs of batteries are 
rapidly declining? 

The costs of batteries are declining, but the progress has been gradual, not 
radical. The switch from nickel-cadmium to lithium-ion batteries during the 
last several decades has been wonderful. It has allowed for the proliferation 
of cordless phones, cell phones, laptops, wireless electric appliances, and an 
array of electric vehicles, small and large. But it has not allowed for the cheap 
storage of the grid’s electricity. 


Consider Tesla’s most famous battery project, a 129 megawatt-hour 
lithium battery storage center in Australia. It provides enough backup power 
for 7,500 homes for four hours. 8 But, there are nine million homes in 
Australia, and 8,760 hours in a year. 

One of the largest lithium battery storage centers in the world is in 
Escondido, California. But it can only store enough power for about twenty- 
four thousand American homes for four hours. 9 There are about 134 million 
households in the United States. 

To back up all the homes, businesses, and factories on the U.S. electrical 
grid for four hours, we would need 15,900 storage centers the size of the one 
in Escondido at a cost of $894 billion. 1 

Various studies have shown that the cost of integrating unreliable wind 
energy is high and rises as more wind is added to the system. For example, in 
Germany, when wind is 20 percent of electricity, its cost to the grid rises 60 
percent. And when wind is 40 percent, its cost rises 100 percent. 11 

This is because of all the power plants, often natural gas, that must be 
standing by and ready to fire up the moment wind dies down, the extra power 
lines that have to be built to remote renewable energy locations, and all of the 
other extra equipment and personnel required to support fundamentally 
unreliable and often unpredictable forms of energy. 

Another study by a group of climate and energy scientists found that when 
taking into account continent-wide weather and seasonal variation, for the 
United States to be powered by solar and wind, while using batteries to 
ensure reliable power, the battery storage required would raise the cost to 
more than $23 trillion. That number is $1 trillion higher than U.S. gross 
domestic product was in 2019. 

Does that seem likely? Consider that in 2018, the Associated Press and 
University of Chicago conducted a survey and found that 57 percent of 
Americans were willing to pay $1 per month to combat climate change, 23 
percent were willing to pay $40 per month, and just 16 percent were willing 
to pay $100 each month to combat climate change. The survey found 43 
percent were unwilling to pay anything. 13 

Even the leading advocates of renewable energy recognize that batteries 
will not solve the problems created by the daily and seasonal cycles of solar 
and wind, and they look elsewhere for storage solutions. 

The most influential proposal for 100 percent renewable energy was 


created by Stanford professor Mark Jacobson, who points out that most 
renewable energy proposals only try to replace the third of U.S. energy 
coming from the electricity grid. 

Jacobson’s proposal for all energy, not just electricity, relied on the 
conversion of existing hydroelectric dams into the equivalent of giant 
batteries. The idea is that when the sun shines or the wind blows, vast 
quantities of surplus power would be used to pump water uphill in some 
cases or entire river systems simply stopped almost entirely for large amounts 
of time. The water would be stored as long as necessary, and then released to 
flow downhill back through turbines to produce electricity when needed. 14 

Jacobson’s studies and proposals became the basis of the energy plans of 
many American states, as well as that of Democratic presidential candidate 
Senator Bernie Sanders. 15 

But in 2017, a group of scientists pointed out that Jacobson’s proposal 
rested upon the assumption that we can increase the amount of instantaneous 
power from U.S. hydroelectric dams more than ten-fold when, according to 
the Department of Energy and other major studies, the real potential is just a 
tiny fraction of that. Without all that additional hydropower, Jacobson’s 100 
percent renewables proposal falls apart. 16 

Even though California is a world leader when it comes to renewables, the 
state hasn’t converted its extensive network of dams into batteries. You need 
the right kind of dams and reservoirs, and even then it’s an expensive retrofit. 
There are also many other uses for the water that accumulates behind dams, 
namely irrigation and cities. And because the water in California’s rivers and 
reservoirs is scarce and unreliable, the water from dams for those other 
purposes is becoming ever-more precious. 

Without large-scale ways to back up solar energy, California has had to 
block electricity coming from solar farms when it’s extremely sunny, or even 
pay neighboring states to take it in order to avoid blowing out the Californian 
grid. 17 

Germany is investing billions to develop a way to use its solar and wind 
electricity to make hydrogen, which would be stored and then burned or used 
to generate energy through fuel cells at a later date or time. 18 

But it’s turning out to be too expensive. “From a business perspective, it 
isn’t worth it,” reported Der Spiegel in 2019 on what had seemed to be a 
promising hydrogen storage project. “Much of the energy is lost in the 


process of turning wind into electricity, electricity into hydrogen, and then 
hydrogen into methane—efficiency is below 40 percent. It isn’t enough for a 
sustainable business model.” 19 

Even if much more storage were available, it would still make electricity 
more expensive. The low cost of electricity comes from the fact that it is 
mostly made in large, efficient plants and distributed with very low losses 
across a shared grid connecting producers and consumers. While current 
electrical systems allow for a modest amount of storage, it is on the order of a 
few minutes, not the days and weeks that would be required for entirely 
renewable electricity. Every new energy conversion, such as from electricity 
to dam, battery, or hydrogen gas, and back again, imposes a massive physical 
and economic cost. 

The big oil and gas companies know perfectly well that batteries can’t back 
up the grid. The places integrating large amounts of solar and wind onto 
electricity grids are relying more and more on natural gas plants, which can 
be ramped up and down quickly to cope with the vagaries of the weather. 

France is a perfect example. After investing $33 billion during the last 
decade to add more solar and wind to the grid, 2C France now uses less nuclear 
and more natural gas than before, leading to higher electricity prices and 
more carbon-intensive electricity. 21 

Between 2016 and 2019, the five largest publicly traded oil and gas 
companies—ExxonMobil, Royal Dutch Shell, Chevron Corporation, BP, and 
Total—invested a whopping $1 billion into advertising and lobbying for 
renewables and other climate-related ventures. 22 

Their ad blitz has targeted the global elite in airports and on Twitter. 
“Natural gas is the perfect partner for renewables,” say airport ads run by 
Norwegian oil and gas giant Statoil. 23 “See why #natgas is a natural partner 
for renewable power sources,” tweets Shell. 24 

In 2017, I attended the U.N. climate change talks in Munich, Germany, on 
the invitation of the climate scientist James Hansen. When I got off the plane, 
I was confronted by airport ads paid for by Total, the French oil and gas 
company, reading, “Committed to Solar” and “Committed to Natural Gas.” 25 


3. Renewables Predator, Wildlife Prey 


“I grew up in the sixties during a time when the planet really was dirty,” says 
Lisa Linowes. “Our rivers were filthy. People would just throw their trash out 
on the streets. I became a very strong environmentalist at a time when it 
meant you really did care about literally picking up the garbage.” 26 

Linowes is a lifelong environmental activist and a leader in a growing 
grassroots movement fighting the expansion of industrial wind turbines in 
North America and Europe. When I interviewed her in late 2019, she was 
finishing a review of the science documenting wind energy’s impact on birds 
and bats. 

In 2002, Linowes and her husband purchased property in New Hampshire. 
They soon learned there was a wind farm being built near town. “And I was 
like everyone else and was like, ‘Wind? What’s the problem with wind?’ 27 

“We were all indoctrinated into the idea that renewables are better than 
fossil fuel and the only reason renewables haven’t taken off is because the oil 
and gas industry squeezed them out of the market,” she said. “When we came 
to understand the enormity of the project on the landscape and the impacts on 
the environment, we knew we had to mobilize.” 28 

Linowes and others learned that a wind farm requires roughly 450 times 
more land than a natural gas power plant. 29 

It didn’t take Linowes and her husband very long to learn that nearly 
everyone else in her small New England town of about 500 residents felt the 
same way about the wind farm. 

“But it took everything to win: working with the community, 
understanding the laws, beating them on the laws, and making the more 
convincing arguments,” she said. 

Linowes learned early on that, in many countries, wind turbines pose the 
single greatest threat to bats after habitat loss and white-nose syndrome. “The 
wind industry is well aware of the problem yet vigorously resists even 
modest mitigations known to reduce bat mortality at operating wind 
facilities,” she said. “The result is that many of our bat species are on a path 
to extinction. Even five years ago they were abundant in large numbers, 
particularly the hoary bat, but they’ve declined heavily.” 31 

In some places such as Texas, where white-nose syndrome, a deadly 
fungus, has only recently arrived, wind turbines are the single greatest threat 
to bats. “There are no other well-documented threats to populations of 
migratory tree bats that cause mortality of similar magnitude to that observed 


at wind turbines,” one scientist wrote. 32 

By occupying large areas of migratory habitat, wind turbines have also 
emerged as one of the greatest threats to large, threatened, and high- 
conservation value birds. 33 

“Look at the whooping crane,” said Linowes. “The wind industry wants to 
expand to its habitat,” she explained. 

“With just 235 whooping cranes in the wild, their gene pool is very 
limited. A rule of thumb is that you need at least a thousand individuals to 
make sure the gene pool will grow and so you don’t get inbreeding and lose 
diversity.” 

Wind energy also threatens bird species, including golden and bald eagles, 
burrowing owls, red-tailed hawks, Swainson’s hawks, American kestrels, 
white-tailed kites, peregrine falcons, and prairie falcons, among many others, 
Linowes said. The expansion of wind turbines has particularly harmed the 
golden eagle in the western United States, where its population is at a very 
low level. 34 

The wind industry claims house cats kill more birds than wind turbines, but 
whereas cats mainly kill small, common birds, like sparrows, robins, and 
jays, wind turbines kill big, threatened, and slow-to-reproduce species like 
hawks, eagles, owls, and condors. 35 

In fact, wind turbines are the most serious new threat to several important 
bird species to emerge in decades. The rapidly spinning blades act like an 
apex predator that big birds never evolved to deal with. “Birds have evolved 
over hundreds of years to fly certain paths to migrate,” Lisa explained. “You 
can’t throw a turbine up in the way and expect them to adapt. It’s not 
happening.” 

And because big birds have much lower reproductive rates than small 
birds, their deaths have a far greater impact on the overall population of the 
species. For example, golden eagles will have just one or two chicks in a 
brood, and usually less than once a year, whereas a songbird like a robin 
could have up to two broods of three to seven chicks a year. 

Wind turbines may have a significantly larger impact in poor and 
developing nations rich in wildlife. 

Scientists calculate that a single new wind farm in Kenya, inspired and 
financed by Germany, will kill hundreds of endangered eagles because it will 
be located on a major flight path of migratory birds. “It’s one of the three 
worst sites for a wind farm that I’ve seen in Africa in terms of its potential to 


kill threatened birds,” one biologist said. 

In response, the wind farm’s developers have done what industries have 
long done, which is to pay the organizations that ostensibly represent the 
doomed animals to collaborate rather than fight. 

No nation has done more to support renewables than Germany. For the last 
twenty years it has been going through what it calls an Energiewende, or 
energy transition, from nuclear and fossil fuels to renewable energy sources. 
It will have spent $580 billion on renewables and related infrastructure by 
2025, according to energy analysts at Bloomberg. 38 

And yet, despite having invested nearly a half-trillion dollars, Germany 
generated just 42 percent of its electricity from wind, solar, and biomass, as 
compared to the 71 percent France generated from nuclear in 2019. Wind and 
solar were just 34 percent of German electricity, and relied upon natural gas 
as back-up. 39 

Germany spent about thirty-two billion euros on these renewables every 
year between 2014 and 2019, or 1 percent of its GDP a year, the economic 
equivalent of the United States spending $200 billion annually, to increase its 
share of electricity from solar and wind from 18 percent of electricity to 34. 40 

And yet, in the fall of 2019, the consulting giant McKinsey announced that 
Germany’s Energiewende posed a significant threat to the nation’s economy 
and energy supply. “Problems are manifesting in all three Dimensions of the 
energy industry triangle—climate protection, security of supply, and 
economic efficiency,” wrote McKinsey. 41 

Germany’s electricity grid came close to having blackouts for three days in 
July 2019. Germany had to import emergency power from neighboring 
nations to stabilize its grid. “The supply situation will become even more 
challenging in the future,” McKinsey wrote. 

The cost to consumers of renewables has been staggeringly high. 
Renewables contributed to electricity prices rising 50 percent in Germany 
since 20 07. 42 In 2019, German electricity prices were 45 percent higher than 
the European average. 

It’s been a similar story in the United States. “Cumulatively,” wrote the 
authors of a University of Chicago report on renewables, “consumers in the 
twenty-nine states studied paid $125.2 billion more for electricity than they 
would have in the absence of the policy.” 43 Electricity prices in renewables- 


heavy California have risen six times faster than in the rest of the United 
States since 2011. 44 

In the end, there is no amount of technological innovation that can solve 
the fundamental problem with renewables. Solar and wind make electricity 
more expensive for two reasons: they are unreliable, thus requiring 100 
percent backup, and energy-dilute, thus requiring extensive land, 
transmission lines, and mining. 

In other words, the trouble with renewables isn’t fundamentally technical 
—it’s natural. 

The physical demands of renewables thus spark local environmental 
opposition around the world. Of the 7,700 new kilometers of transmission 
lines Germany needed for the energy transition, only 8 percent have been 
built; in 2019, the deployment of renewables and related transmission lines 
slowed rapidly. 45 

As goes Germany so may go the world. Globally, 2018 was the first year 
since 2001 that growth in renewables failed to increase. 46 Many are 
pessimistic that the renewables expansion can continue, for physical, 
environmental, and economic reasons. “The wind power boom is over,” 
concluded German newsmagazine Der Spiegel in 20197 


4. Powering Utopia 

The idea that a prosperous society could be powered by renewables was first 
proposed in 1833 by a man named John Etzler. That year he published his 
utopian manifesto: The Paradise within the Reach of all Men, without Labor, 
by Powers of Nature and Machinery. 

With a precision and passion similar to today’s renewable energy 
enthusiasts, Etzler laid out a plan for scaling up concentrated solar power 
plants, gigantic wind farms, and dams to store the power when neither wind 
nor sun was available. “I promise to show the means for creating a paradise 
within ten years, where everything desirable for human life may be had for 
every man in superabundance,” he wrote. 48 

Etzler anticipated the objection that sunlight and wind are unreliable. “[I]t 
will now be objected, that there is not always sunshine, that the nights and 
cloudy or foggy weather interrupt the effect.” He claimed that by storing 


power for use later through pumping water uphill or winding it up as in a 
clock, “the interruption of sunshine ... is therefore immaterial.” 49 

The utopian zeal and specificity of Etzler’s renewables vision are eerily 
similar to the style and manner of both Lovins and Jacobson. He proposed a 
land-based wind farm of sails exactly 200 feet high and a mile long, for 
example. When the sails were put at a perfectly right angle, he explained, its 
operators would generate one horsepower for every hundred square feet. 

Just as today’s advocates claim that renewables are light on the land and 
allow humans to break free from “extractive” industries, Etzler said that his 
wind, water, and solar machines work “without consuming any material.” 

But conservationist Henry David Thoreau was horrified by the amount of 
landscape Etzler’s vision would require. “Could he not heighten the tints of 
flowers and the melody of birds?” asked Thoreau, sarcastically. “Should he 
not be a god to them?” 50 

Thoreau need not have worried. Etzler’s supposedly superior wind- and 
water-powered plow—what he called the “Satellite” because it used wind to 
spin around an axis—proved grossly impractical and broke down. Soon after, 
so did his utopian commune. 51 

From time to time, people find niche applications for solar energy. In 1911, 
an inventor used parabolic troughs to concentrate sunlight and drive an 
engine, albeit at a prohibitively high cost. 52 In 1912, a plant was built in 
Egypt to use solar power to pump water for agriculture, but oil proved 
cheaper and easier. 5 Before 1941, half of all homes in Miami used solar 
water heaters. But they broke down often and, by the 1970s, had been 
replaced by a more reliable energy source, natural gas. 54 

Solar homes became a fad in the 1940s. Popular enthusiasm for renewables 
inspired President Harry Truman to appoint a blue-ribbon commission, 
headed by the CEO of CBS, which concluded that thirteen million solar 
homes could be built by 1975. But it would be just another unrealized utopian 
vision. 55 

After World War II, many intellectuals conjured visions of a world powered 
by renewables. The key to ending humankind’s alienation from nature, the 
influential German philosopher Martin Heidegger argued in 1954, was for 
societies to use unreliable, not reliable, renewables. He condemned 
hydroelectric dams, which created large reservoirs of water that allowed for 


energy to be created whenever humans needed it. By contrast, he praised 
windmills. 56 

In 1962, American socialist writer Murray Bookchin denounced cities for 
spreading over the countryside like a rampant “cancer” and praised 
renewables as an opportunity for bringing land and city into a “synthesis of 
man and nature.” Bookchin recognized that his proposal “conjures up an 
image of cultural isolation and social stagnation, of a journey backward in 
history to the agrarian societies of the medieval and ancient worlds.” Still, he 
insisted his vision was neither reactionary nor religious. 57 

The antinuclear activist Barry Commoner similarly saw renewables as the 
key to bringing modern civilization, or the “technosphere,” into harmony 
with the “ecosphere.” Commoner invented the basic outline of the Green 
New Deal that was introduced first by European Greens and then by Rep. 
Alexandria Ocasio-Cortez in 2019. Commoner viewed the transition to a low- 
energy, renewable-powered economy as key to “massively redesigning the 
major industrial, agricultural, energy, and transportation systems . . .” 58 

Commoner’s vision will sound familiar: farmers should go organic; we 
should use biofuels and other bioenergies; our cars should be smaller; homes 
and buildings should be made more energy efficient; and we should reduce 
our use of plastic. 51 He endorsed public subsidies for alternative energy and 
other technologies, along with military-style procurement, like the kind that 
resulted in microchips, for solar energy. 60 

Advocates claimed renewables could replace fossil fuels and nuclear. In 
1976, Amory Lovins wrote in Foreign Affairs that the obstacles to a 
renewables economy are “not mainly technical, but rather social and ethical.” 
Like Etzler, Lovins dismissed concerns over reliability. “Directly storing 
sunlight or wind,” he explained, “is easy if done on a scale and in an energy 
quality matched to most end-use needs.” He pointed to low-tech solutions 
like “water tanks, rock beds, or perhaps fusible salts” and “wind-generated 
compressed air.” 61 

Lovins’s policy framework became the policy agenda of nearly all of the 
country’s environmental organizations, from the Sierra Club to 
Environmental Defense Lund (EDL), the country’s largest environmental 
philanthropies, U.S. presidents Bill Clinton and Barack Obama, and all of the 
major 2020 Democratic presidential candidates. 


5. What a Waste 


In spring 2013, a solar-powered airplane called Solar Impulse flew across the 
United States, “proving that unfueled, clean flight is possible,” according to 
news reports. 6 The pilot flew from San Francisco to Phoenix to Dallas to St. 
Louis to Washington, DC. “Who Needs Fuel When the Sun Can Keep You 
Afloat?” asked a headline. 63 

But Solar Impulse underscored the inherent limits of energy-dilute fuels. 
Solar Impulse’s wingspan was the same length as a Boeing 747, which 
carries 500 people at close to 1,000 kilometers an hour. 64 Solar Impulse could 
only carry one person, the pilot, and fly less than 100 kilometers an hour, 
which is why it took two months to complete the trip. 

The dilute nature of sunlight means that solar farms require large amounts 
of land and thus come with significant environmental impacts. This is true 
even for the world’s sunniest places. California’s most famous solar farm, 
Ivanpah, requires 450 times more land than its last operating nuclear plant, 
Diablo Canyon. 

Solar panels can become more efficient and wind turbines can become 
larger, but solar and wind have hard physical limits. The maximum efficiency 
of wind turbines is 59.3 percent, something scientists have known for more 
than one hundred years. e The achievable power density of a solar farm is up 
to 50 watts of electricity per square meter. By contrast, the power density of 
natural gas and nuclear plants ranges from 2,000 to 6,000 watts per square 
meter. 67 

And building a solar farm is a lot like building any other kind of industrial 
facility. You have to clear the whole area of wildlife. In order to build 
Ivanpah, the developers hired biologists to pull threatened desert tortoises 
from their burrows, put them on the back of pickup trucks, transport them, 
and cage them in pens where many ended up dying. 68 

Solar panels and wind turbines also require far more in the way of 
materials and produce more in the way of waste. Solar panels require sixteen 
times more materials 6 in the form of cement, glass, concrete, and steel than 
do nuclear plants, and create three hundred times more waste. 70 

Solar panels often contain lead and other toxic chemicals that cannot be 
removed without breaking apart the entire panel. “I’ve been working in solar 


since 1976 . . . and that’s part of my guilt,” a veteran solar developer told 
Solar Power World in 2017. “I’ve been involved with millions of solar panels 
going into the field, and now they’re getting old.” 71 

California is in the process of determining how to divert discarded solar 
panels from landfills, which is where they currently go, because solar panel 
disposal in landfills is “not recommended,” concluded a group of experts, “in 
case modules break and toxic materials leach into the soil.” 72 

It is far cheaper for solar manufacturers to buy raw materials than recycle 
old panels. “The absence of valuable metals/materials produces economic 
losses,” wrote a team of scientists in 2017. 3 “If a recycling plant carries out 
every step by the book,” a Chinese expert concluded, “their products can end 
up being more expensive than new raw materials.” 74 

Since 2016, many solar companies have gone bankrupt. When that 
happens, the public inherits the burden of managing, recycling, and disposing 
of photovoltaic waste. 76 

Governments of poor and developing nations are often not equipped to 
deal with an influx of toxic solar waste, experts say. Poor and developing 
nations are at higher risk of suffering the consequences because richer nations 
historically have sent their older panels to them. 

The attitude of some Chinese solar recyclers appears to feed this concern. 
“A sales manager of a solar power recycling company,” the South China 
Morning Post reported, “believes there could be a way to dispose of China’s 
solar junk, nonetheless. ‘We can sell them to Middle East,’ said the manager. 
‘Our customers there make it very clear that they don’t want perfect or brand- 
new panels. They just want them cheap.’ ” 78 

According to the United Nations Environment Programme, somewhere 
between 60 percent to 90 percent of electronic waste is illegally traded and 
dumped in poor nations. They found that “thousands of tonnes of e-waste are 
falsely declared as second-hand goods and exported from developed to 
developing countries, including waste batteries falsely described as plastic or 
mixed metal scrap, and cathode ray tubes and computer monitors declared as 
metal scrap.” 79 

In 2019, the New York Times reported: “As solar energy booms in the 
region, so do expired lead-acid batteries for rooftop solar panels and lithium 
batteries for solar lamps. E-waste can damage the environment by leaking 
dangerous chemicals into groundwater and harm people who scavenge 


recyclable materials by hand. 


”80 


Cities require concentrated energies. Today, humankind relies upon fuels that 
are up to one thousand times more power-dense than the buildings, factories, 
and cities they power. The low power densities of renewables are thus a 
problem not only for protecting the natural environment but also for 
maintaining human civilization. 

Human civilization would have to occupy one hundred to one thousand 
times more space if it were to rely solely on renewables. “This power density 
gap between fossil and renewable energies,” writes energy analyst Vaclav 
Smil, “leaves nuclear electricity generation as the only commercially proven 
non-fossil high-power-density alternative.” 81 

What about Elon Musk’s claim that an apparently tiny square of solar 
panels could power the United States? It was deeply misleading. 

If the only requirement was producing the same total electricity the United 
States currently does, regardless of time of day or season, Musk 
underestimated the required land area by 40 percent. Even if the solar panels 
were placed in the sunniest area of his sunniest option, the ecologically 
sensitive Sonoran Desert of Arizona, his solar farm would require an area 
larger than the state of Maryland. 82 

Musk misrepresented the amount of energy that would need to be stored. 
His square of solar desert would generate only two-fifths of its annual 
electricity in the autumn and winter months, but the United States consumes 
almost 50 percent of its total annual electricity during the colder portion of 
the year. 83 

What that means is that roughly 10 percent of yearly demand in the United 
States, around 400 terawatt-hours, would need to be stored from one half of 
the year for use in the other in batteries (which would only charge and 
discharge once per year). At current lithium battery prices, that adds up to 
$188 trillion. 84 

That’s an enormous cost, but we can solve that issue by overbuilding his 
solar farm by 30 percent, so that it takes up an area of eighteen thousand 
square miles. This would be 80 percent larger than Musk’s original 
calculation, equivalent to the area of Maryland and Connecticut combined. 
Doing this, we can get much closer to Musk’s claim that we’d “only” need 
sixteen terawatt-hours of storage 85 at a cost of $7.5 trillion. 


Musk has also claimed the batteries would require just one square mile of 
land, 8 but if we use the brand-new facility in Escondido, California, as the 
model, with its 120 megawatt-hours of batteries requiring 1.2 acres, his 
recommended sixteen terawatt-hours would actually take up 250 square 
miles. 

These calculations only consider electricity. If we move beyond electricity 
to include all energy, space requirements quickly get out of hand. For 
example, if the United States were to try to generate all of the energy it uses 
with renewables, 25 percent to 50 percent of all land in the United States 
would be required/ By contrast, today’s energy system requires just 0.5 
percent of land in the United States. 88 

Solar panels and wind turbines just don’t return enough energy for the 
energy invested to create them, especially when the need to store energy is 
considered. 

One pioneering study found that in the case of Germany, where nuclear 
and hydroelectric dams produce seventy-five and thirty-five times more in 
energy, respectively, than is required to make them, solar, wind, and biomass 
produce just 1.6, 3.9, and 3.5 times more. 89 Coal, gas, and oil return about 
thirty times more energy than they require. 90 

Just as the far higher power densities of coal made the industrial revolution 
possible, the far lower power densities of solar and wind would make today’s 
high-energy, urbanized, and industrial civilization impossible. And, as we 
have seen, for some advocates of renewables, that has always been the goal. 

In its 2019 expose, Der Spiegel concludes that Germany’s renewable 
energy transition was just done incorrectly, 91 but that’s misleading. The 
transition to renewables was doomed because modern industrial people, no 
matter how romantic they are, do not want to return to pre-modern life. 


6. Why Dilute Energy Destroys 

Since the 1970s, when the renewable energy agenda was proposed as an 
alternative to nuclear, most scenarios for 100 percent renewables depended 
heavily on burning biomass when the sun wasn’t shining and the wind wasn’t 
blowing. Biomass became a key component of European renewable energy, 
with giant coal plants like Drax in Britain converted to burn wood pellets. 


often shipped from American forests, and agricultural lands in Germany 
taken out of food production to grow energy crops. 

But conservationists have been turning against the use of biomass and 
biofuels since 2008, when they started to understand their full environmental 
impact. 

To supply a one-thousand-megawatt wood-burning biomass power plant 
operating for 70 percent of the year requires 3,364 square kilometers of 
working forest land per year. 92 If just 10 percent of the electricity in the 
United States were to come from wood-burning biomass power plants, the 
fuel to power them would require an area of forest land the size of Texas. 

Previous calculations of the emissions from bioenergy had not taken into 
account the emissions created from converting forests into farmlands in 
different parts of the world to make up for the lost agricultural land in the 
countries switching to biomass and biofuels. Direct emissions from burning 
combined with these adverse land use changes mean that the amount of 
carbon dioxide released from producing and burning biomass and biofuels is 
higher than from burning fossil fuels. 93 

Scientists now know that corn making and using ethanol emits twice as 
much greenhouse gas as gasoline. Even switchgrass, long touted as more 
sustainable, produces 50 percent more emissions. 94 

The main problem with biofuels—the land required—stems from their low 
power density. If the United States were to replace all of its gasoline with 
corn ethanol, it would need an area 50 percent larger than all of the current 
U.S. cropland. 95 

Even the most efficient biofuels, like those made from soybeans, require 
450 to 750 times more land than petroleum. The best performing biofuel, 
sugarcane ethanol, widely used in Brazil, requires 400 times more land to 
produce the same amount of energy as petroleum. 96 

When I cofounded the New Apollo Project in 2002, we thought “advanced 
biofuels” from cellulosic ethanol would be a major improvement. They 
weren’t. The power density of cellulosic ethanol turned out to be no better 
than Brazilian sugarcane ethanol. 97 American taxpayers poured an 
astonishing $24 billion into failed biofuels experiments from 2009 to 2015. 

Governments rarely stop wind projects or require changes in wind turbine 
locations or operations. Nor do governments require that wind developers 


disclose when they kill birds and bats, or count the dead. Wind developers 
have even sued to prevent the public from accessing data about bird kills." 

Scientists say bird deaths are being undercounted because scavengers like 
coyotes quickly eat them, and because body parts are often outside the search 
radius. 100 “I recently found two golden eagles mortally injured by modern 
wind turbines just after I had been watching them,” wrote a scientist in 2018. 
Both eagles “ended up outside the maximum search radius, and both left no 
evidence of their collisions within the search radius.” 101 

As such, the mainstream practice of limiting death counts to search radii 
“is analogous to excluding highway fatalities,” the scientist wrote, “when 
fatalities are found beyond the road verge.” 102 

Wind developers are allowed to self-report violations of the Migratory 
Bird Treaty Act, the Endangered Species Act, and the Bald and Golden Eagle 
Protection Act. Only Hawaii requires bird and bat mortality data to be 
gathered by an independent third party and to be made available to the public 
on request. 103 

The “U.S. Fish and Wildlife Service has encouraged wind developers to 
avoid prosecution for killing eagles,” reported The New York Times, “by 
applying for licenses to cover the number of birds who might be struck by 
wind turbines.” 104 

In the rare circumstances when governments require the wind industry to 
mitigate its impact, such as by setting aside land elsewhere, there is often 
little to no enforcement, scientists say. In other circumstances, wind 
developers do not follow through on their promises and in some cases lie. 

Virginia-based Apex Clean Energy claimed on its 2017 application to the 
New York Electric Generation Siting Board that there were no known bald 
eagle nests where it planned to build. But, later. Apex flew a helicopter 
over an eagle’s nest, even though doing so posed a direct threat to the birds. 
“They destroyed an active eagle’s nest,” said Lisa Linowes, a local 
conservationist. 106 

The wind industry has actively discouraged investigations into the killing 
of bats. 

“Bat mortality at wind farms was not understood until around 2003 when 
researchers visited a wind facility in West Virginia,” said Lisa. “Walking 
around the turbines, they discovered bat carcasses strewn throughout the site. 
When the project owner recognized what they were looking at, the 


researchers were escorted off the site and the gate was locked behind 
them.” 107 

Curtailment, the intentional halting of turbine blades, can reduce the killing 
of birds, bats, and insects, but few wind farm developers are willing to curtail 
because it means losing money. A U.S. National Renewable Energy 
Laboratory study found that curtailment levels are lower than 5 percent of the 
total wind energy generation. 

And curtailment often isn’t enough to stop the killings. “In fact, red-tailed 
hawk fatalities peaked at the 50 percent of turbines that never operated during 
the three years of monitoring,” reported a scientist. 1 He calls the most- 
studied wind farm in California, Altamont Pass, a “population sink for golden 
eagles as well as burrowing owls.” 110 

In 2018, a scientist with Germany’s leading technology assessment research 
institute announced that industrial wind turbines appeared to be contributing 
significantly to that country’s insect die-off. “Wind-rich migration trails used 
by insects for millions of years are increasingly seamed by wind farms,” 
wrote Dr. Franz Trieb of the Institute of Engineering Thermodynamics, in a 
major report. 111 

Scientists have reported the significant build-up of dead insects on wind 
turbine blades for three decades, and in different regions around the world. In 
2001, researchers found that the build-up of dead insects on wind turbine 
blades can reduce the electricity they generate by 50 percent. 112 

Trieb concluded that a “rough but conservative estimate of the impact of 
wind farms on flying insects in Germany” is a “loss of about 1.2 trillion 
insects of different species per year,” which “could be relevant for population 
stability.” 

The German wind insect death toll is an astonishing one-third of the total 
annual insect migration in southern England, a comparison that scientists say 
“shows that losses of a trillion per year certainly have a relevant order of 
magnitude.” 

Because insects migrate, the impact of German wind farms is “not limited 
to local populations, but includes species like the ladybird beetle (C. 
septempunctata ) and the painted lady butterfly (V. cardui ) that travel 
hundreds and even thousands of kilometers through Europe and Africa.” 113 

Insects cluster at the same altitudes used by wind turbines. In Oklahoma, a 


major wind energy state, scientists found that the highest density of insects is 
between 150 to 250 meters. 11 Large new turbine blades stretch from 60 to 
220 meters above the ground. 

And wind turbines may be killing insects during a “critical, vulnerable 
period” because “a strong lever action is applied on total insect population by 
killing a mature insect during migration just before breeding, as hundreds of 
potential successors from the next generation will be destroyed.” 115 

While much of the media coverage has blamed industrial agriculture, it is 
notable that the biggest insect population declines are being reported in 
Europe and the United States, where the land area dedicated to agriculture 
has declined, over the last two decades. What have spread are wind 
turbines. 116 

When I emailed Dr. Trieb to request an interview, he replied, 
“Unfortunately, I cannot give any interviews on that topic.” When I asked an 
institute spokesperson why Dr. Trieb was unavailable to speak with me, she 
referred me to a couple of articles and said, “Please accept that neither DLR 
nor Dr. Trieb are available for further comment on this topic.” 117 


7. Defenders of Wind Wildlife 

In the United States, Linowes has often found herself defending wildlife from 
the biggest environmental groups. Sierra Club claims, falsely, “the toll from 
turbines is far from a major cause of bird mortality.” 118 NRDC endorses a 
massive expansion of wind turbines on the Great Lakes against opposition 
from local wildlife experts, birders, and conservationists who noted the lakes 
are one of the world’s most important sanctuaries to many migratory bird 

119 

species. 

And Environmental Defense Fund repeats wind industry misinformation 
by claiming that “wind turbines kill far fewer songbirds than building 
collisions or cats,” and that “technological solutions are in the works.” 120 

All three environmental organizations are advocating the rapid expansion 
of wind farms in New York State, even though they pose a direct threat to 
bald eagles. 121 

Lisa has stuck to her conservationist principles. “For whatever reason,” 
Linowes said, “I wasn’t able to give it up. It just seemed so wrong. The wind 


industry had the same arguments and talking points and misrepresentations 
for everyone.” 

During the last few years, conservationists and biologists have joined 
Linowes in speaking out against renewables. In 2012, a Science Advisory 
Board to the Environmental Protection Agency concluded bioenergy was not 
“carbon neutral,” which was supported by more than ninety leading scientists 
in an open letter to the European Union’s Environment Agency. 122 

In 2013, U.S. wildlife officials outraged conservationists and bird 
enthusiasts when they took the unprecedented step of informing industrial 
wind energy developers that they would not prosecute them “for 
inadvertently harassing or even killing endangered California condors.” 123 

Said a spokesperson for Audubon, “I can’t believe the federal government 
is putting so much money into a historic and costly effort to establish a stable 
population of condors, and at the same time is issuing permits to kill them. 
Ludicrous.” 124 

Some scientists understand the implications of energy-dilute energy 
sources for land use. “[Renewable energy sources like wind and solar face 
real-world problems of scalability, cost, material and land use,” wrote a group 
of seventy-five conservation biologists in a 2014 open letter. 125 

Also that year, a conservation biologist who consulted for Ivanpah, the 
$2.2 billion solar farm in California, told High Country News, “Everybody 
knows that translocation of desert tortoises doesn’t work. When you’re 
walking in front of a bulldozer, crying, and moving animals and cacti out of 
the way, it’s hard to think that the project is a good idea.” 126 

Biologists fought another solar farm in the Mojave a year later, arguing 
that it “would likely add another nail in the coffin of [bighorn] sheep by 
precluding the reestablishment of a critical migration corridor across 
Interstate 15.” 127 

In 2015, the novelist and birder Jonathan Franzen questioned whether the 
emphasis on climate change was sacrificing nature. “To prevent extinctions 
in the future,” argued Franzen in The New Yorker, “it’s not enough to curb 
our carbon emissions. We also have to keep a whole lot of wild birds alive 
right now.” 128 

“Wind turbines are among the fastest-growing threats to our nation’s 
birds,” a scientist with American Bird Conservancy said a few weeks later, 
and “industry players have worked behind the scenes to try to minimize state 


and federal regulations and to attack important environmental legislation, 
such as the Migratory Bird Treaty Act. . . . Attempts to manage the wind 
industry with voluntary as opposed to mandatory permitting guidelines are 
clearly not working.” 129 

Bat scientists have been raising the alarm for over fifteen years. In 2005, 
leading bat scientists warned federal regulators that wind turbines threatened 
migratory bat species. 130 In 2017, a team of scientists warned that the hoary 
bat, a migratory species, could go extinct if the expansion of wind farms 
continues. 131 

Meanwhile, local communities and environmentalists successfully blocked 
the construction of transmission lines from the windy north to the industrial 
south of Germany. “By the first quarter of 2019, only 1,087 kilometers of the 
planned 3,600 kilometers of power lines were completed,” wrote McKinsey. 
At that rate, McKinsey notes, “the 2020 target will not be reached until 
2037. ” 132 

“The politicians fear citizen resistance,” Der Spiegel reported in 2019. 
“There is hardly a wind energy project that is not fought.” 

Germany is just the most high-profile place struggling to reduce its emissions 
with renewables. As we saw in the last chapter, Vermont not only failed to 
reduce emissions by 25 percent, its emissions rose 16 percent between 1990 
and 2015, in part due to the closure of the state’s nuclear plant, and in part 
due to the inadequacy of renewables. 133 

The only wind farm to be built in the entire state since the closure of 
Vermont Yankee was the Deerfield Wind Project. None are planned. 1 And 
it took from 2009 to 2017 for the project to be completed because of 
litigation stemming from the fact that the giant wind farm near Readsboro, 
Vermont, “is sited in the middle of critical black bear habitat.” 135 

The number of wind farms the size of Deerfield that would be needed to 
replace the lost annual electricity from Vermont Yankee, one of the smallest 
nuclear plants remaining in the United States when it was closed, would have 
been fifty-six. At that rate, Vermont will make up for the clean energy lost 
from Vermont Yankee sometime around the year 2104. 136 


8. The Starbucks Rule 


The fact that the energy density of fuels, and the power density of their 
extraction, determine their environmental impact should be taught in every 
environmental studies class. Unfortunately, it is not. There is a psychological 
and ideological reason: the romantic appeal-to-nature fallacy, where people 
imagine renewables are more natural than fossil fuels and uranium, and that 
what’s natural is better for the environment. 

Just as people imagined “natural” products from tortoiseshell and ivory to 
wild salmon and pasture beef are better than “artificial” alternatives, people 
imagine that “natural” energy from renewables like solar, wood, and wind is 
better than fossil fuels and nuclear. 

At the same time, it is notable that the advocacy for industrial wind energy 
comes from people who don’t live near the turbines, which are almost 
invariably loud and disturb the peace and quiet. 

Those communities that have proven most able to resist the introduction of 
a wind farm tend to be more affluent. In 2017, the upper-class residents of 
Cape Cod, for example, defeated an effort by a wind developer to build a 
130-turbine farm, despite the developer having spent $100 million on the 
project. 1 

“Turns out there’s something called the Starbucks Rule when it comes to 
siting wind farms,” reported BusinessWeek in 2009. Wind developers “plot 
where Starbucks are in the general area and then make sure their project is at 
least thirty miles away. Any closer and there’d be too many NIMBYs who’d 
object to having their views spoiled by a cluster of 265-foot-tall wind 
towers.” 138 
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All About the Green 


1. Fossil-Funded Denial 

In summer 2019, a think tank hosted a fundraising gala typical of 
Washington, DC-based research and advocacy organizations. The theme was 
Game of Thrones, after the hugely popular HBO series. The organization, 
Competitive Enterprise Institute (CEI), is viewed by many people as the most 
influential climate denial organization in Washington. 

After he was elected. President Donald Trump picked CEI director Myron 
Ebell to oversee the transition of staff at the U.S. Environmental Protection 
Agency. President Trump had called climate change a hoax in 2015, and the 
next year he told The Washington Post, “I think there’s a change in weather. I 
am not a great believer in man-made climate change.” 1 

In 1998, Ebell helped start the “Cooler Heads Coalition,” funded by fossil 
fuel companies, which described its mission as “dispelling the myths of 
global warming.” Ebell predicted victory once the public recognized 
“uncertainties in climate science.” 2 

The New York Times obtained a copy of the invite list to the Game of 
Thrones dinner, and was thus able to, for the first time, figure out who was 
financing CEI. 

“It’s difficult to figure out who’s funding climate denial because many of 
the think tanks that continue to question established climate science are 
nonprofit groups that aren’t required to disclose their donors,” the Times 
wrote. “So, the program for a recent gala organized by the institute, which 
included a list of corporate donors, offered a rare glimpse into the money that 
makes the work of these think tanks possible.” 3 

It was little surprise that many of the institute’s donors were companies in 
the business of selling fossil fuels. Some had an interest in killing regulations 


that might hurt their business. “The fuel and petrochemical group, which 
lobbies for gasoline producers, pushed to weaken car fuel economy 
standards, one of the Barack Obama administration’s landmark climate 
policies,” noted the Times. 4 

No fossil fuel company appears to have had a greater impact on deceiving 
the public and squashing climate legislation than ExxonMobil. Internal 
Exxon documents show that the company has known since the 1970s that 
fossil fuels were warming the planet. But instead of warning the public, 
Exxon donated tens of millions to climate skeptic organizations to confuse 
the public by emphasizing scientific uncertainty. 5 

“We’re not in this mess because we heat our homes or drive our children to 
school,” explained a leader of the #ExxonKnew campaign, “which is what 
the fossil fuel companies want us to think. We’re victims of a small group of 
gargantuan companies that recklessly and deliberately ignored the 
implications of their own science and unabashedly worked to deceive the 
public.” 6 

But if funding from fossil fuel interests is corrupting politics and killing 
the planet, why do climate activists take so much of it? 


2. The Power of Hypocrisy 

In mid-January 2020, climate activists held up signs reading, “Pete Takes 
Money from Fossil Fuel Billionaires,” at a campaign rally for Democratic 
presidential candidate Pete Buttigieg. 

“We are really concerned about candidates who have taken money from 
fossil-fuel executives,” said protest organizer Griffin Sinclair-Wingate. “As a 
young person who’s really concerned about climate change and knows that 
our lives are threatened by the climate crisis, we cannot have a president who 
is taking money from fossil-fuel executives.” 

Buttigieg responded defensively, saying, “I took the fossil fuel pledge,” but 
Sinclair-Wingate pointed out that the candidate “hosted a fundraiser in a wine 
cellar or wine cave with Craig Hall, who runs a firm that funds fossil fuel 
infrastructure projects.” 7 

Sinclair-Wingate identified himself to reporters as a spokesperson for the 
New Hampshire Youth Movement. But he was also a paid staff member of 


350.org, a group started and led by climate activist Bill McKibben. 8 And 
350.org, it turns out, is funded by “Fossil Fuel Billionaire” Tom Steyer, who 
also happened to be running for president. 9 

Much and perhaps most of Steyer’s wealth derives from investments in all 
three main fossil fuels—coal, oil, and natural gas. Steyer’s firm, Farallon 
Capital Management, reported The New York Times in 2014, was “like an 
anchor in the Indonesian coal industry,” an industry colleague of Steyer’s 
said. “By drawing money to an overlooked sector, they helped expand the 
coal industry there.” 10 

As we have seen, substituting coal for wood in poor and developing 
nations like Indonesia can be positive for human and environmental progress. 
What is inappropriate is accepting fossil fuel funding while attacking others 
for doing the same. Even less appropriate is lying about it. 

When Steyer announced he was running for president in July 2019, 
350.org founder Bill McKibben and Sierra Club head Mike Brune were 
effusive in their praise. Steyer was a “climate champ,” tweeted McKibben, 
who added that “his just-released climate policy is damned good!” 11 Brune 
tweeted, “@TomSteyer has been a climate leader for yrs & I’m glad to 
see yet another climate champ join the primary .” 12 

But many Democrats and climate activists did not share their enthusiasm. 
“Please urge this guy to step down. Huge waste of money,” one said. 13 
“Bill,” wrote another person, “if you’re seriously in cahoots with Steyer, you 
lose any and all credibility in this fight.” 14 

Forms filed to the Internal Revenue Service by Steyer’s philanthropic 
organization, the TomKat Charitable Trust, show that it gave $250,000 to 
350.org in 2012, 2014, and 2015. Steyer may have given money to 350.org in 
2013, 2016, 2017, 2018, 2019, and 2020, as well. The reason to think so is 
that 350.org thanked either Steyer’s philanthropy, TomKat Foundation, or his 
organization, NextGen America, in each of its annual reports since 2013. 15 In 
2018, 350.org reported revenues of nearly $20 million. 

Steyer spent $250 million running for president and at least $240 million to 
influence elections at the federal level since 2013. Steyer has also contributed 
to Sierra Club, Natural Resources Defense Council (NRDC), Center for 
American Progress (CAP), and Environmental Defense Fund (EDF) since 
2012. 17 

McKibben told The Washington Post in 2014 that “he was not bothered” 


that Steyer had made much of his fortune in fossil fuels because Steyer had 
promised to divest himself from those investments. 18 

The Washington Post article did not mention that Steyer funded 
McKibben’s organization. “The environmentalist said that Steyer deserves 
praise for his willingness to give up a lucrative career,” reported the Post, 
“and that even many of the most ardent anti-fossil-fuels activists have 
benefited from the industry at some point.” 19 

In July 2014, Steyer told The Washington Post that he would divest from 
fossil fuels by the end of that month, but in August 2014 his spokesperson 
admitted to The New York Times that he had not done so. “Farallon is still 
invested in carbon-generating industries and [Steyer’s] aides declined to say 
whether Mr. Steyer had asked it to sell those holdings, a request that would 
presumably hold significant sway given his role as a founder.” 20 

But in the same article, Steyer’s aides added, “He remains a passive 
investor, though they declined to describe the size of his investment.” 

Steyer misrepresented his investments for five more years. In July 2019, 
Steyer told ABC News, “Look, in our business we invested in every part of 
the economy, including fossil fuels. When I realized what a threat this was to 
our environment and to the people of the United States and people around the 
world, I changed. I divested from all that stuff. I left my business.” 21 

But just a few weeks later, when pressed on the issue at a campaign rally, 
Steyer said, “There’s probably some dregs left” of fossil fuel investments. In 
fact, Bloomberg News discovered that Steyer had retained millions in 
investments in coal mining, oil pipelines, and fracking for petroleum and 
natural gas. 22 

Does it matter? After all, where climate skeptic groups like CEI work to 
kill climate policies, 350.org and other environmental groups use Steyer’s 
money to support clean energy, not kill it, right? 

Wrong. Not only are 350.org, Sierra Club, NRDC, and EDF all funded by 
fossil fuel billionaires, they are also all trying to kill America’s largest source 
of carbon-free electricity, nuclear power. 23 


3. Green on the Inside 


McKibben is one of America’s most influential environmental activists and, 


as we have seen, successfully advocated closing Vermont’s nuclear plant, 
which contributed to the state’s emissions rising 16 percent rather than 
declining 25 percent, as planned. 

But McKibben isn’t the only climate activist who has successfully forced a 
nuclear plant to be closed and replaced by fossil fuels. Every major climate 
activist group in America, including NRDC, EDF, and Sierra Club, has been 
seeking to close nuclear plants around the United States while taking money 
from or investing in natural gas companies, renewable energy companies, and 
their investors who stand to make billions if nuclear plants are closed and 
replaced by natural gas. 

Killing nuclear plants turns out to be a lucrative business for competitor 
fossil fuel and renewable energy companies. That’s because nuclear plants 
generate large amounts of electricity. During a ten-year period, Indian Point’s 
owner could bring in $8 billion in revenue. During forty years, revenues 
could easily be $32 billion. If the plant closes, those billions will flow to 
natural gas and renewables companies. 24 

Sierra Club, NRDC, and EDF have worked to shut down nuclear plants 
and replace them with fossil fuels and a smattering of renewables, since the 
1970s. They have created detailed reports for policymakers, journalists, and 
the public purporting to show that neither nuclear plants nor fossil fuels are 
needed to meet electricity demand, thanks to energy efficiency and 
renewables. And yet, as we have seen, almost everywhere nuclear plants are 
closed, or not built, fossil fuels are burned instead. 25 

The Sierra Club Foundation has taken money directly from solar energy 
companies. Barclays’s renewable energy investment banking chief, a director 
and assistant general counsel for SolarCity, the founder and CEO of Sun Run, 
the CEO of Solaria, and others have all served on Sierra Club Foundation’s 
board of directors. 26 

EDF’s board of trustees and advisory trustees have also included investors 
and executives from oil, gas, and renewable energy companies, including 
Halliburton, Sunrun, Northwest Energy, and many others. 27 

NRDC helped create and put $66 million in a Black Rock “Ex-Fossil Fuels 
Index Fund” stock fund that—in fact—invests heavily in natural gas 
companies. And in a 2014 financial report, NRDC disclosed that it had nearly 
$8 million invested in four separate renewable energy private equity funds. 28 

“If an environmentalist were to take a gander at [NRDC’s] holdings,” a 


reporter for an environmental website wrote in 2015, “she might raise a 
quizzical eyebrow: 1,200 shares of Halliburton, 500 of Transocean, 700 of 
Valero. Marathon, Phillips 66, Diamond Offshore Drilling—they’re in there, 
too.” 29 

The founding donor of Friends of the Earth was oilman Robert Anderson, 
the owner of Atlantic Richfield. He gave Friends of the Earth the equivalent 
of $500,000 in 2019 dollars. “What was David Brower doing accepting 
money from an oilman?” his biographer wondered. 3C The answer is that he 
was pioneering the environmental movement’s strategy of taking money from 
oil and gas investors and promoting renewables as a way to greenwash the 
closure of nuclear plants. 

Natural Resources Defense Council even helped Enron to distribute 
hundreds of thousands of dollars to environmental groups. “On 
environmental stewardship, our experience is that you can trust Enron,” said 
NRDC’s Ralph Cavanagh in 1997. 31 Enron executives at the time were 
defrauding investors of billions of dollars in an epic criminal conspiracy, 
which in 2001 bankrupted the company. 32 

From 2009 to 2011, lawyers and lobbyists with EDF and NRDC advocated 
for and helped write complex cap-and-trade climate legislation that would 
have created and allowed some of their donors to take advantage of a carbon¬ 
trading market worth upwards of $1 trillion. 

Climate activists have long suggested that fossil fuel-funded climate denial 
organizations are massively outspending them, but are they really? It is an 
easy thing to check, given that the government requires nonprofits to disclose 
their revenues publicly. 

Climate activists massively outspend climate skeptics. The two largest 
U.S. environmental organizations, EDF and NRDC, have a combined annual 
budget of about $384 million compared to the mere $13 million of the two 
largest climate skeptic groups. Competitive Enterprise Institute and Heartland 
Institute. That amount of money, $384 mill ion, is significantly more than all 
of the money Exxon gave to climate-skeptical organizations for two 
decades. 34 

It might be objected that there are other organizations that criticize and 
oppose climate policy, including the Heritage Foundation ($86 million in 
revenue; actual amount is $86,808), 35 the American Enterprise Institute ($59 
million in revenue), 36 and the Cato Institute ($31 million in revenue). 37 


But those three organizations all accept that humans are changing the 
climate, even if they oppose many of the proposed ways of dealing with it. 
The American Enterprise Institute has endorsed both a carbon tax and 
government research and development for clean energy innovation. 

And there are many other organizations, including the Nature Conservancy 
($1 billion in revenue, 2018) and Center for American Progress ($44 million 
in revenue, 2018), that advocate for renewables and against nuclear energy. 39 


4. Fracking Nukes 

In spring 2016, Elizabeth Warren, senator from Massachusetts and 2020 
Democratic presidential candidate, traveled to Chicago to speak at a gala 
fundraising dinner hosted by Illinois’s leading environmental group, the 
Environmental Law and Policy Center (ELPC). Its founder, Howard Learner, 
was well-connected in Democratic Party circles. Learner had served as senior 
advisor for energy and environmental issues for President Obama from 2007 
to 20 08. 40 In addition to Warren, U.S. Senator Dick Durbin (D-IL) also spoke 
at the event. 

At the time, ELPC was seeking to halt legislation in the Illinois legislature 
that would have extended to nuclear plants a small fraction of the subsidy the 
state already gave to wind and solar developers. Learner was a longtime 
antinuclear crusader, having helped to kill new nuclear plants and shut down 
existing ones for at least thirty years, going back to the 1980s. 

“Everybody looks with excitement when a new natural gas plant is built,” 
he said, referring to the alleged increase in jobs. 41 But even that was 
misleading. Where an average-size nuclear plant tends to employ one 
thousand people, a similarly sized natural gas plant tends to employ fewer 
than fifty. 

Anything that shuts down nuclear plants is good business for natural gas 
and renewables companies and investors. And so it is little wonder that when 
ELPC asked those business interests that would benefit directly from killing 
nuclear plants to cosponsor its gala dinner, many of them were more than 
happy to make donations. 

The most important name on the list was Invenergy, a combined natural 
gas and industrial wind developer. For Invenergy, funding ELPC may have 


been part of its effort to close Illinois’s nuclear plants. During the same 
period, Invenergy was aggressively lobbying in the state legislature, making 
campaign contributions, and promoting renewables. 

In February 2012, the new executive director of the Sierra Club went to Time 
with a confession: his organization had accepted more than $25 million from 
natural gas investor and fracking pioneer Aubrey McClendon. The former 
executive director of the Sierra Club had regularly traveled across the United 
States with McClendon promoting the environmental benefits of natural 
gas. 43 The new executive director of Sierra Club, Michael Brune, denounced 
the acceptance of McClendon’s funding and decided Sierra Club would no 
longer accept money from natural gas interests. 

Brune told Time that, in 2010, “when he discovered the natural gas 
donation, he knew it risked tainting the organization,” and demanded the club 
refuse any future funding. Brune described his decision as a difficult one but 
also the right one. “The [additional] money would have been a quarter of our 
budget for an entire year. It wasn’t just a throwaway check. But there were 
clear reasons why we needed to do that,” Brune said. 

Why, the Time reporter asked, did Brune only reveal the secret natural gas 
donations “more than a year and a half after the decision to cut financial ties 
with the gas industry was made?” 

He says that he’s concerned by the prominence that natural gas and oil drilling received in 
President Obama’s recent State of the Union speech, when Obama said that gas drilling would 
“create jobs and power trucks and factories that are cleaner and cheaper, proving that we don’t 

have to choose between our environment and our economy.” 43 

That could be, but another possible reason Brune went to Time with the 
story is that Sierra Club members opposed to fracking had complained to a 
left-wing journalist who was about to break the story. The reporter, Russell 
Mokhiber of Washington, D.C.-based Corporate Crime Reporter, emailed 
the Sierra Club to ask if it took money from fracking companies. 

... I get an email from Maggie Kao, the spokesperson for the Sierra Club. 

On Tuesday, Kao writes to me: “We do not and we will not take any money from any natural 
gas company.” 

I write back: I understand you do not and will not. But have you taken money from 
Chesapeake? 

That was Tuesday. All day Wednesday goes by. All day Thursday goes by. And I can’t get an 
answer. Then Thursday night, Kao writes, says: Okay, Brune can talk to you at 7:30 pm EST. 


And by the way, Kao says: Check out this story just posted in Time Magazine. . . . Turns out, 
Sierra Club didn’t want the story to break in Corporate Crime Reporter . 4 ® 

The Sierra Club under Brune never stopped taking money from natural gas 
interests. In fact, he radically increased how much it accepted from them. 

Under Brune, Sierra Club took an additional $110 million from Michael 
Bloomberg, the former mayor of New York, owner of Bloomberg Media 
Group, a 2020 Democratic presidential candidate, and major investor in 
natural gas. 47 

When I published these facts, some people on Twitter objected that 
Bloomberg was rich from other things, not just natural gas, and besides, he 
cared about climate change and was seeking to replace coal with natural gas, 
something I support. 

But one cannot have it both ways. Bloomberg has no fewer conflicts of 
interest than Aubrey McClendon, Tom Steyer, and Exxon. For groups like 
350.org and Sierra Club to accept money from two of them while denouncing 
their opponents for accepting money from the other two is audacious in its 
hypocrisy. 

It also raises a question: how long, exactly, have oil and gas interests been 
funding environmental groups to shut down nuclear plants? 


5. Brown’s Dirty War 

On July 1, 1979, about thirty thousand people assembled on an airstrip in a 
remote part of the central California coast to hear Jackson Browne, Bonnie 
Raitt, Graham Nash, and other pop stars sing at a “No Nukes” concert. The 
concert was inspired by a growing backlash to nuclear energy sparked first by 
the blockbuster antinuclear film. The China Syndrome, and the nuclear 
reactor meltdown at Three Mile Island, twelve days later. 

California’s governor, the forty-one-year-old Jerry Brown, showed up at 
the event, and requested an opportunity to address the audience. The event’s 
organizers were suspicious of the governor’s sincerity and questioned him for 
an hour. After they decided that he was genuinely antinuclear, they decided 
to let him address the audience. 

Once onstage, Brown flattered the young concert-goers. They represented 
“triumph of the people over power,” Brown said, and “a growing power to 


protect the earth.” Brown made a promise to the crowd: “I personally intend 
to pursue every avenue of appeal if the Nuclear Regulatory Commission 
ignores the will of this community.” 48 

The audience gave Brown a minute-long standing ovation. Brown ended 
his speech by leading the crowd in a chant, “No on Diablo! No on Diablo! No 
on Diablo!” The next day’s headline in the local newspaper, the San Luis 
Obispo County Telegram-Tribune, read “Rally Spurs Brown to Oppose 
Diablo.” 49 

The headline, and the initially chilly reception by concert organizers, made 
it seem to a local journalist reporting on the event that the governor was 
responding to the antinuclear movement. In reality, Brown had been quietly 
leading antinuclear efforts for years. 

Three years earlier, antinuclear groups had introduced a ballot initiative 
that would have effectively banned nuclear, while a Brown ally introduced 
legislation to block new plants from being built until a waste repository was 
created. When the state’s electric utilities came out against the bill. Governor 
Brown threatened to campaign in favor of the more radical ballot initiative 
unless they backed down. The utilities caved and allowed the legislation to 
pass, and Brown signed it into law. 

When San Diego Gas & Electric sought to build a nuclear plant in a project 
called Sundesert, Brown attacked them through the agencies he controlled. 
His allies at the California Energy Commission argued that future demand 
should instead be met by burning oil and coal. Brown’s California Air 
Resources Board backed up California Energy Commission and concluded 
that “new fossil fuel power plants can be built in many parts of California 
without causing environmental damage.” 50 

A departing California Energy Commission commissioner objected to 
what he viewed as the agency’s deliberate and unjustified underestimation of 
future electricity demand, based on assumptions of massive energy 
consumption reductions from more energy-efficient buildings and appliances. 
The man accused Brown and his allies of “purposely attempting to stop 
nuclear power in the state.” 51 

Brown’s behavior outraged his fellow Democrats, who believed nuclear 
plants would lock in cheap, pollution-free electricity for decades. The effort 
to kill Sundesert was “orchestrated by the Governor for his own reasons,” a 
member of the state assembly charged. “It obviously had nothing to do with 


the merits of the case.” 52 

Brown was proud of what he had achieved. After learning that antinuclear 
activists were taking credit for blocking the plant from being built. Brown 
boasted to a reporter, “I blocked the Sundesert plant.” 53 Between 1976 and 
1979, Brown and his allies killed so many nuclear power plants that, had they 
been built, California would today be generating almost all of its electricity 
from zero-pollution power plants. 54 

Most people believed Jerry Brown’s crusade against nuclear was strictly 
ideological. He is an environmentalist, after all, active in both climate change 
and antinuclear weapons causes. 55 

The truth is a tad more complicated. 

In the late 1960s, the Indonesian government asked Jerry’s father, Edmund 
“Pat” Brown, who was California’s governor from 1959 to 1967, to help 
recapitalize its state-owned oil company, Pertamina, after the country’s 
bloody civil war. Pat Brown was well-connected on Wall Street. The former 
governor raised $13 billion, which is more than $100 billion in 2020 dollars. 

In exchange for Brown’s services, Pertamina gave him exclusive rights to 
sell Indonesian oil in California. At the time, California burned significant 
quantities of oil for electricity production, not just for transportation. 

What was special about Indonesian oil was that it contained less sulfur 
than most U.S. petroleum, and thus created less sulfur dioxide, a pollutant 
that contributes to smog and respiratory problems, including asthma. New air 
pollution regulations meant that Indonesia oil would enjoy a monopoly in 
California, which the Brown family would work to guarantee. 

Dan Walters, a former Sacramento Bee columnist, who discovered 
Brown’s Indonesian oil connections, told me that he confirmed that Kathleen 
Brown inherited a share of her father’s oil wealth but had not confirmed the 
same for Jerry. 

Shortly after he first became governor, Jerry Brown took actions that 
protected his family’s oil monopoly in California. Brown appointed his 
former campaign manager, Tom Quinn, as director of the California Air 
Resources Board, which changed an air pollution regulation, leading Chevron 
to cancel an oil refinery, which would have introduced Alaskan oil into the 
California market, and competed directly with the Brown family’s oil 
business. At the very same time, another top Jerry Brown political aide- 


turned-appointee, Richard Maullin, chairman of the California Energy 
Commission, began pressuring the state’s utilities to burn more oil rather than 
shift to nuclear energy. 56 

Next, Jerry Brown made the top investment manager for the Getty Oil 
fortune a state superior court judge. The Getty man had raised political 
contributions for Brown’s father when the latter was governor, and then for 
Jerry Brown. Then, as superior court judge, the Getty man lobbied for and 
passed legislation that protected Getty Oil family money from taxation. The 
Getty Oil man’s name was Bill Newsom, and he was the father of 
California’s current governor, Gavin Newsom. 57 

In 1976, the military general who headed the state-owned Pertamina oil 
company in Indonesia was ousted after widespread corruption under his 
management was discovered. After the oil boom collapsed in the early 1970s, 
Pertamina’s loans went into default and threatened American banks. 

Shortly after, Jerry Brown and his father lobbied aggressively to build a 
liquefied natural gas terminal in Southern California to import natural gas 
from Indonesia. The terminal, noted former Sacramento Bee reporter Walters, 
“would have relieved Pertamina’s serious money problems, and indirectly 
bailed out the big U.S. banks that had loaned Pertamina billions of dollars.” 58 

Brown’s oil and gas ties extended into Mexico. He did business deals with 
Carlos Bustamante, head of a powerful Mexican oil and gas family. The New 
York Times reported in a front-page investigative article in 1979. The Times 
reported that Bustamante contributed to Brown’s campaign. 59 

Brown acknowledged that he urged Mexico’s president to approve a power 
plant project in Baja, California, to provide power to the San Diego Gas & 
Electric Company. Bustamante was working as a lobbyist for the utility 
company, and he was listed as the principal investor in a proposed financing 
plan for the plant; he was also the owner of the land upon which it would sit. 

In 1979, the Federal Bureau of Investigation investigated allegations that 
Jerry Brown’s 1974 gubernatorial campaign failed to report Bustamante’s 
contributions. The FBI “received several allegations from Democratic 
politicians and businessmen of unreported Bustamante contributions . . . ,” 
The New York Times reported. “One of the allegations, which reportedly 
include details about principals in the transactions, is said to tie unreported 
contributions to gas and oil deals benefitting the Bustamantes.” 60 

In 1978, the San Diego Gas & Electric Company canceled the project 


because it could have been used as a “vehicle for improper payments,” in the 
words of the utility’s lawyer. But even after the project was killed for fear of 
corruption, Jerry Brown’s administration sought yet another oil and gas 
project with the Bustamante family. There were few apparent checks on 
Brown’s power. 61 

Jerry Brown’s advocacy for natural gas was part and parcel of his 
antinuclear work, which didn’t end when he left office in 1983. Seven years 
later, two close allies. Bob Mulholland and Bettina Redway, passed a ballot 
initiative to shut down the Rancho Seco nuclear plant near Sacramento, 
California, which Brown had also tried to shut down toward the end of his 
second term as governor. 62 

Shortly after. Brown, as chairman of the California Democratic Party, 
rewarded Mulholland with a job as political director. Redway’s husband, 
Michael Picker, became one of Brown’s closest advisors, later playing a 
central role in overseeing the closure of California last two nuclear plants. 63 


6. Grazing the Tall Grass 

Pat Brown wasn’t the first Democratic politician to make money in fossil 
fuels. After A1 Gore, Sr., the senator from Tennessee, lost reelection in 1972, 
he went to work for a coal power plant owned by Occidental Petroleum. 
“Since I had been turned out to pasture, I decided to go graze the tall grass,” 
Gore Sr. quipped, years later. 64 

As U.S. senator and vice president, A1 Gore, Jr., helped advance the same 
company’s interests. Gore raised $50,000 from the company in phone calls he 
made from his office, triggering a minor scandal. 65 

The Center for Public Integrity, a nonprofit organization that won the 2014 
Pulitzer Prize for uncovering efforts by the coal industry to defeat legal 
claims that miners had been sickened with black lung disease, investigated 
Gore’s connection to Occidental. 

The Center for Public Integrity reported in January 2000 that, “since Gore 
became part of the Democratic ticket in the summer of 1992, Occidental has 
given more than $470,000 in soft money to various Democratic committees 
and causes.” 66 

According to the report, two days after the Occidental chairman slept in the 


Lincoln Bedroom, he donated $100,000 to the Democratic National 
Committee. The chairman was also a guest at a 1994 White House party for 
Boris Yeltsin. Occidental had an interest in Russian oil. Earlier that year, the 
chairman had traveled with President Bill Clinton’s commerce secretary on a 
trade mission to Russia. 1 

Gore personally accepted fossil fuel money in 2013. He and a co-owner 
sold Current TV to A1 Jazeera, which is state-funded by Qatar, the oil¬ 
exporting nation whose citizens have the largest per capita carbon footprint in 
the world. One year earlier. Gore had said the goal of “reducing our 
dependence on expensive dirty oil” was “to save the future of civilization.” 68 

As part of the agreement, Gore reportedly received $100 million. 
Environmental activists weren’t particularly bothered by it. “I don’t think the 
community is too upset,” a politically active environmentalist told The 
Washington Post about Gore’s deal with Qatar. “My personal sense is he got 
a good deal.” 7 The deal appears to have worked out better for Gore than A1 
Jazeera, which operated A1 Jazeera America television from 2013 to 2016 
before closing the operation down, apparently due to low ratings. 71 

Between 2011 and 2019, Jerry Brown served as California governor for a 
third and fourth term. During that time his sister, Kathleen Brown, was on the 
board of directors of Sempra Energy, one of the country’s largest natural gas 
companies, and owner of San Diego Gas & Electric. 

Brown actively sought to advance oil and gas interests. In 2011, he fired 
two state regulators because they were enforcing federal fracking regulations 
to protect California’s water quality. 72 In 2013, a lobbyist for Pacific Gas & 
Electric Company told his boss in an email that Governor Brown told a 
California Public Utilities Commission (CPUC) commissioner to approve a 
natural-gas-fired power plant for PG&E. 

The next year. Brown ordered California’s Division of Oil, Gas and 
Geothermal Resources to explore his personal land for oil and gas rights. The 
agency produced a fifty-one-page report complete with satellite images of oil 
and gas deposits for the area around Brown’s ranch. It was a brazen use of 
government resources for personal gain, but California’s newspaper reporters 
and editorial writers made little of the incident. 4 

Brown appointees’ actions kept open Aliso Canyon, a natural gas storage 
facility owned by Sempra that suffered a catastrophic leak and caused mass 


evacuation in 2015. As of 2016, Kathleen Brown owned one thousand acres 
of oil and gas interests in California, and $749,000 worth of stock in real 
estate and oil company Forestar Group, which owns 700 acres adjacent to 
Porter Ranch, where the Aliso Canyon blowout occurred. Kathleen Brown 
was at the time on the board of renewable energy investment company 
Renew Financial, which directly benefited from California’s significant 
subsidization of renewable energy. 75 

After the Aliso Canyon blowout. Governor Brown took steps to keep the 
accident’s cause a secret. “Months into the efforts to stop the leak,” notes 
Consumer Watchdog, a liberal antinuclear organization, “Brown issued an 
executive order keeping any investigation of the causes and whether it could 
or should be shut down secret.” 76 

In office as governor for a third and fourth term, starting in 2011, Brown 
and his allies resumed the effort they began in the 1970s to shut down the 
state’s nuclear plants. It started with a plant called San Onofre Nuclear 
Generating Station (SONGS) in San Diego County. 

In February 2013, Brown appointee and CPUC president Michael Peevey 
sought out a senior executive of Southern California Edison while the two 
men were on a junket in Poland. During that meeting, according to the Los 
Angeles Times, Peevey laid out the terms of a deal to close SONGS. The 
excuse was that that the utility had botched the replacement of the plant’s 
steam generators. 

New steam generators could have been purchased and installed for well 
under $1 billion. The prior steam generators had cost less than $800 million. 

Peevey proposed that, instead of replacing the steam generators. Southern 
California Edison shut down the plant entirely. In exchange, Peevey said, he 
would make sure CPUC allowed the utility to increase electricity rates. 

Peevey proposed that ratepayers pay $3.3 billion to close the plant early, 
and investors pay an additional $1.4 billion. 78 

The scheme went forward. SONGS closed permanently, natural gas 
replaced the plant’s electrical output, and California’s carbon emissions 
spiked, as did electricity prices. 79 

In November 2014, state and federal agents raided the CPUC’s offices in a 
joint investigation of potential criminal activities related to the permanent 
closure and settlement proceedings of SONGS. Kamala Harris, California’s 
attorney general at the time, either killed or stalled the investigation. The 


CPUC refused to turn over sixty or more emails from Governor Brown’s 
office. 80 

In 2014, CPUC attorneys acknowledged that their colleagues might have 
been destroying evidence related to a criminal investigation into a Pacific Gas 
& Electric natural gas explosion, which killed eight people. The California 
legislature passed legislation to reform the CPUC in August 2016, but it was 
halted at the last minute at Picker’s urging, according to reports by the Los 
Angeles Times and the San Diego Union Tribune. 81 

State Superior Court Judge Ernest Goldsmith made a strongly worded 
request for the CPUC to disclose Picker’s correspondence related to SONGS. 
“This is a big deal,” Goldsmith said. “This is not a trivial issue to the 
taxpayers of California. And just like the San Bruno events [natural gas 
explosion that killed eight people] were not a trivial deal, and when 
something is big enough, it’s just got to come out. It’s going to come out, and 
it’s either going to be horribly painful, or you can just do the right thing.” 82 

While the dark cloud of criminal investigation hung over CPUC, it has 
moved forward on closing the state’s last surviving nuclear plant, Diablo 
Canyon. These circumstances include many of the very same actors and 
groups involved in negotiating the closure of SONGS. One of the key 
antinuclear advocates, Americans for Nuclear Responsibility, was 
represented by John Geesman, a longtime Brown advisor, the former 
chairman of the California Energy Commission, and a renewable energy 
industry advocate. When CPUC chairman Peevey proposed his scheme to 
shut down SONGS, he specifically asked that Geesman be part of the effort. 

83 


7. Bigger than the Internet 

By 2006, when An Inconvenient Truth won A1 Gore an Oscar and a Nobel 
Prize, renewables were becoming big business. That same year, the venture 
capitalist John Doerr, an early Google and Amazon investor, cried while 
giving a TED Talk about global warming. “I’m really scared,” Doerr said. “I 
don’t think we’re going to make it.” 

But the upside of crisis was opportunity. “Green technology—going green 
—is bigger than the Internet,” Doerr said. “It could be the biggest economic 


opportunity of the twenty-first century.” 84 

As I mentioned, I cofounded a progressive Democratic, labor-environment 
push for a New Apollo Project, the predecessor to Rep. Ocasio-Cortez’s 
Green New Deal. We sought $300 billion for efficiency, renewables, electric 
cars, and other technologies. 85 

In 2007 our efforts paid off when then-U.S. presidential candidate Obama 
picked up our proposal and ran with it. Between 2009 and 2015, the U.S. 
government spent about $150 billion on our Green New Deal, $90 billion of 
it in stimulus money. 86 

Stimulus money wasn’t evenly distributed but rather clustered around 
donors to President Obama and the Democratic Party. At least ten members 
of Obama’s finance committee and more than twelve of his fundraising 
bundlers, who raised a minimum of $100,000 for Obama, benefited from 
$16.4 billion of the $20.5 billion in stimulus loans. 

Fisker, which produced some of the world’s first luxury hybrid vehicles, 
received $529 million in federal loans; Doerr was one of Fisker’s major 
investors. It eventually went bankrupt, costing taxpayers $132 million. 87 

The people who directed the loan program had been fundraisers for 
Obama. In March 2011, the U.S. Government Accountability Office wrote a 
report, calling the loan program’s process “arbitrary” and noted that not a 
single one of the program’s first eighteen loans had been documented. 

The loans for electric car companies like Tesla and Fisker, each of which 
received nearly a half-billion dollars, had no performance measures. The 
Government Accountability Office found that the U.S. Department of Energy 
(DOE) “treated applicants inconsistently in the application review process, 
favoring some applicants and disadvantaging others.” 88 

But the loans were just one program among many others that funneled 
money to well-connected Obama donors without creating many jobs. The 
most famous of the green investments was when DOE gave $573 million to a 
solar company called Solyndra, 35 percent of which was owned by a 
billionaire donor and fundraising bundler for Obama, George Kaiser. 

Nobody wanted to invest in Solyndra because its panels were too 
expensive, which independently minded DOE staffers pointed out. They were 
overruled, however, and the loan was approved. 

The people who benefited the most from the green stimulus were 
billionaires, including Musk, Doerr, Kaiser, Khosla, Ted Turner, Pat Stryker, 


and Paul Tudor Jones. Vinod Khosla led Obama’s “India Policy Team” 
during the 2008 election and was a major financial contributor to Democrats. 
His companies received more than $300 million. 89 

However, few Democratic Party donors outperformed Doerr when it came 
to receiving federal stimulus loans. More than half of the companies in his 
Greentech portfolio, sixteen of twenty-seven, received loans or outright 
grants from the government. “Considering that the acceptance rate in most of 
the Department of Energy programs was often 10 percent or less, this is a 
stunning record,” wrote an investigative reporter. “That $2 million Doerr had 
invested in politics may have provided the best return on investment he had 
ever seen.” 90 

In 2017, Tesla joined NRDC, EDF, and the Sierra Club in urging California 
government regulators to close Diablo Canyon Nuclear Power Plant, the 
state’s single largest source of clean, zero-emissions energy. Tesla’s 
statements were transparently self-serving. The nuclear plant, Tesla’s lobbyist 
claimed, could be replaced by (Tesla’s) solar panels and (Tesla’s) batteries. 
The government of California, in return, was as of late 2019 subsidizing 
nearly half the cost of Tesla’s $6,700 Powerwall battery. 91 

As we saw with Steyer and Bloomberg, sometimes seemingly altruistic 
environmental philanthropies have a financial interest in their advocacy. 

Consider the case of Sea Change. It gave more $173 million in grants to 
groups advocating cap and trade, including the Center for American Progress, 
Sierra Club, NRDC, EDF, World Wildlife Fund, and the Union of Concerned 
Scientists, from 2007 through 2012. 92 

The man behind Sea Change was venture capitalist Nathaniel Simons, who 
had investments in seven companies that had received federal loans, grants, 
or contracts since 2009. 93 Simons “invested substantially in pursuing a cap- 
and-trade policy,” according to a Rockefeller Family Fund report. 94 He and 
his wife hired a lobbyist to push for the bill. 95 

During the last decade, Stanford’s Mark Z. Jacobson eclipsed Amory 
Fovins, EDF, NRDC, and all other groups in supposedly proving that 
renewables alone can power the planet and that nuclear energy isn’t needed to 
replace fossil fuels. When I debated him at the University of California, Eos 
Angeles, in 2016, Jacobson claimed it would be cheaper to shut down 
existing nuclear plants, including Diablo Canyon, and replace them with 


renewables. 9C He did so as a senior fellow at the Precourt Institute for 
Energy, which was named after an oil and gas magnate and board member of 
Halliburton, the oil and gas services firm. Precourt’s board is comprised of 
leading oil, gas, and renewables investors. It is hard to imagine a more direct 
conflict of interest. 1 


8. Leaving a Legacy 

In 2018, Arizona voters considered whether or not to support a ballot 
initiative that ostensibly promoted renewables but in reality would have 
resulted in the premature closure of the state’s sole nuclear plant, Palo Verde. 
The plant also happens to be America’s largest single source of zero- 
emissions clean energy. 

Had the initiative passed, Palo Verde’s operator would have been forced to 
replace it not just with renewables but also significant amounts of natural gas, 
and emissions would have risen. In the end, voters rejected the initiative in a 
landslide: just 30 percent voted in favor while 70 percent voted against it. 

The ballot initiative’s sponsor was Tom Steyer, who spent $23 million on 
it and who might have benefited personally. And yet few in the mainstream 
news media explored Steyer’s potential conflict of interest. 98 

During the very same years they were denouncing fossil fuel interests, 
particularly Exxon and the Koch brothers, for funding their political 
opponents, and demanding universities stop investing in fossil fuels, 350.org, 
the Sierra Club, NRDC, and EDF were all accepting money from fossil fuel 
billionaires Steyer and Bloomberg. 99 

Where the news media have for decades demonized Exxon, the Koch 
brothers, and climate skeptics, they have largely given a pass to fossil fuel 
billionaires like Steyer and Bloomberg and the environmentalists they fund. 

Steyer and Bloomberg may be motivated to do good in the world, but so 
may be the Koch brothers. Financial conflicts of interest are no less conflicts 
of interest just because a person is ideologically committed. 

McKibben and Sierra Club chief Brune bent over backward to praise 
Steyer after he announced he would spend $100 million running for office, 
and effectively buy his way onto the Democratic presidential election debate 
stage through TV and Facebook advertising. 100 Steyer and Bloomberg ended 


up spending $750 million total on their 2020 presidential campaigns. 

It is hard to imagine a more “pay-to-play” relationship than the one 
between Steyer and his grantees. It epitomizes the cynicism of Washington, 
D.C. And it exposes the news media’s double standard. 

If Steyer and other fossil fuel and renewable energy investors get their way 
and kill some or all of the remaining ninety-nine U.S. nuclear reactors, which 
provide nearly 20 percent of America’s electricity, they will not only make a 
fortune, they will spike emissions and eliminate the only real hope for 
phasing out fossil fuels before 2050. 

If that happens, a major part of Steyer’s legacy will be as the fossil fuel 
billionaire who has killed more clean energy, and increased emissions, more 
than any other in recent history. 
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The Denial of Power 


1. Power Tripping 

In 2019, some of the world’s wealthiest and most powerful people started 
responding to demands that we act on climate change. 

At the end of July, Google brought together celebrities with climate 
activists in Italy to discuss what they could do to support the cause. Leonardo 
DiCaprio, Stella McCartney, Katy Perry, Harry Styles, Orlando Bloom, 
Bradley Cooper, Priyanka Chopra, Nick Jonas, and Diane von Furstenberg 
reportedly brainstormed ways they could leverage their fame to change 
behavior. 

Some were already taking action for the climate. Perry had made videos 
for UNICEF, while DiCaprio had narrated a documentary. Prince Harry, who 
described the climate emergency to the assembled guests, bare-footed, had 
recently written on Instagram, “With nearly 7.7 billion people inhabiting this 
Earth, every choice, every footprint, every action makes a difference.” 1 

The gathering in Sicily took place at the Verdura, a five-star resort larger 
than the entire nation of Monaco, and home to six tennis courts, three golf 
courses, four pools, and a football field. While the resort is world-class, many 
of the participants chose to stay instead on superyachts floating off the coast, 
from which they were ferried to the event on the island in Maseratis. By the 
first night of the event, forty private jets had landed at the resort, with another 
seventy or so expected to arrive before the weekend was over. 

“I’ve never seen such a pampered bunch,” someone present told the Sun, a 
British tabloid. “Everything is laid out for them. It’s so extravagant.” 2 “They 
just don’t seem to be aware that they’re the ones burning huge amounts of 
fossil fuels. They turn up with unnecessary entourages in helicopters or fast 
cars and then preach about saving the world.” 3 


Two weeks later, just as the controversy was starting to die down, media 
reported that Prince Harry and his wife, Meghan Markle, Duchess of Sussex, 
and their new baby had taken two additional trips on private planes, first to 
Ibiza, Spain, and then, a few weeks later, to the town of Nice on the French 
Riviera. 4 While an economy class ticket from London to Nice costs £232 
(U.S. $306), a private jet flight costs £20,000 (U.S. $29,000). 5 

“Frankly it’s hypocritical. Harry can’t be preaching about the catastrophic 
effects of climate change while jetting around the world on a private plane,” 
said one of the prince’s former bodyguards. 6 

BBC calculated that the flights to Ibiza and Nice had produced six times 
more emissions than the average Briton does each year and more than one 
hundred times more than the average resident of the African nation of 
Lesotho, where Prince Harry had lived during his gap year. 7 

Friends of Harry and Meghan rushed to the couple’s defense. “I’m calling 
on the press to cease these relentless and untrue assassinations,” Elton John 
said. “Imagine being attacked,” said Ellen DeGeneres, “when all you’re 
trying to do is make the world a better place.” 8 

But the problem wasn’t that the celebrities were flaunting their high-energy 
lifestyles. The problem was that they were moralizing for low-energy lives. 
“Stop lecturing us on how we live our lives,” said one Briton, “and live by 
example.” 9 

A1 Gore wouldn’t have been similarly embarrassed by Associated Press for 
living in a twenty-room home that used twelve times more energy than the 
average home in Nashville, Tennessee, had he not claimed, “We are going to 
have to change the way we live our lives” to solve climate change. 10 


2. Not as We Do 

Such hypocrisy understandably upsets many climate activists. “Name a single 
celebrity who’s standing up for the climate!” Greta Thunberg demanded of 
her mother in 2016. “Name a single celebrity who is prepared to sacrifice the 
luxury of flying around the world!” 11 

But sacrificing the luxury of flying around the world doesn’t necessarily 
mean one can avoid producing significant amounts of carbon emissions, as 
Thunberg soon discovered. 


In August 2019, Thunberg sailed from Europe to New York to set an 
example of how to live without emitting carbon. But Greta’s renewable- 
powered sailboat trip across the Atlantic produced four times more emissions 
than flying. The reason was that sailing required a sailboat crew, who flew 
back home afterward. 12 

The reason even the most sincere greens consume large quantities of 
energy is simple: living in wealthy nations and doing things that people in 
wealthy nations do, from driving and flying to eating and living in a home, 
requires significant quantities of energy. 

As we have seen, there is no energy leapfrogging. Per capita income 
remains tightly coupled with per capita energy consumption. There is no rich 
low-energy nation just as there is no poor high-energy one. While Europeans 
consume less energy than Americans, on average, this is due less to 
environmental virtue and more to the fact that they rely more on trains and 
less on cars, due to higher population densities. 13 

And overall, energy consumption has steadily risen in developed nations. 
Europe’s primary energy consumption, which is electricity plus the energy 
used for heating, cooking, and transportation, rose from about 12,500 to 
23,500 terawatt-hours between 1966 and 2018. North America’s rose from 
around 17,000 to 33,000 terawatt-hours during the same period. 14 

True, per capita energy consumption in wealthy nations has modestly 
declined during the last decade, but that was largely due to the loss of energy- 
intensive industries like manufacturing to countries such as China, not due to 
energy efficiency or conservation. 

When you count the emissions “embedded” in product imports from 
China, the increase in U.S. emissions between 1990 and 2014 rose from 9 
percent to 17 percent, and the 27 percent reduction in British emissions 
during the same period declines to an 11 percent reduction. 16 

While environmentalists have not had the political power to restrict energy 
consumption and thus economic growth in rich nations, they have, for fifty 
years, had enough to restrict it in poorer and weaker ones. Today, the World 
Bank is diverting funding from cheap and reliable energy sources like 
hydroelectricity, fossil fuels, and nuclear, to expensive and unreliable ones 
like solar and wind. And in October 2019, the European Investment Bank 
announced it would halt all financing of fossil fuels in poor nations by 
2021. 17 


While rich-world environmentalists are not the underlying cause of poverty 
in places like the Congo, they are, at a minimum, making things more 
difficult for nations already disadvantaged from being the last nations on 
Earth to industrialize and develop. 

In 1976, a twenty-eight-year-old white South African named John Briscoe 
went to Bangladesh. Raised under apartheid, Briscoe had become radicalized 
against the country’s system of racial segregation. Briscoe had earned a PhD 
in environmental engineering at Harvard and went to Bangladesh seeking to 
use his skills to help lift people out of poverty. Briscoe ended up in a village 
that was flooded by several meters of water for one-third of the year. Locals 
suffered from disease and malnutrition. Life expectancy was less than fifty. 18 

But when Briscoe heard of plans to build an embankment around the 
village to protect it from the annual flooding and provide it with irrigation, he 
opposed it. Briscoe, a Marxist at the time, thought the embankment would 
simply concentrate wealth in the hands of the rich. 

Twenty-two years later, Briscoe returned to the village in Bangladesh and 
was surprised by what he found. The villagers were healthy, the kids were in 
school, and instead of rags they wore clothes. Life expectancy had increased 
to nearly seventy. Women were more independent, and there were vibrant 
markets for food. 

Briscoe asked people what had changed. “The embankment!” they said. It 
had been built in the 1980s, after Briscoe left. It prevented flooding and 
allowed for the controlled use of water for irrigation. He asked people what 
else had made a difference. The bridges, they said, had reduced how much 
time it took to get to the marketplace. The villagers credited the big 
infrastructure projects for their prosperity. 

Briscoe couldn’t help but change his thinking. “Of course, infrastructure is 
not a sufficient condition for poverty reduction,” he told an interviewer in 
2011, “but it most certainly is a necessary condition!” 19 Added Briscoe, 
“Every presently rich country has developed more than 70 percent of its 
economically viable hydroelectric potential. Africa has developed 3 percent 
of its potential.” 20 

Lor two decades after World War II, the World Bank, which is financed by 
developed nations, loaned money to developing nations to build the basic 
infrastructure of modern societies: dams, roads, and electricity grids. 


Investments like dams are low-risk investments since they will generate 
revenue through electricity sales, allowing nations to repay the loan. Much of 
Brazil’s electricity grid is the result of the World Bank, which financed 
twelve hydroelectric projects there. 21 

But then, in the late 1980s, under the sway of green NGOs like World 
Wildlife Fund (WWF) and Greenpeace, the United Nations started to 
promote a radically different development model: sustainable development. 
Under this new model, poor and developing nations would continue to use 
small-scale renewable energy, rather than large-scale electrical power plants 
like dams. The World Bank followed the UN’s direction. 

By the 1990s, only 5 percent of World Bank financing went to 
infrastructure. “Water infrastructure, as an instrument for growth and as a 
precondition for economic growth, had essentially been thrust aside through a 
process led by the rich countries which already have their infrastructure,” 
explained Briscoe. 22 


3. The Power of Electricity 

The United Nations pioneered the notion that poor nations could grow rich 
without using much energy, in sharp contrast to every other rich nation in the 
world. They would do this through leapfrogging, the concept that former 
Shell economist Arthur van Benthem debunked. 

In 1987, the United Nations published a book called Our Common Future, 
paying lip service to the problems of overuse of wood fuel in poor nations. 23 

“Both the routine practice of efficient energy use and the development of 
renewables will help take pressure off traditional fuels,” the report claimed, 
“which are most needed to enable developing countries to realize their 
growth potential worldwide.” 24 

And yet there was never any evidence to support this claim, and a large 
amount of evidence against it. As we saw, the industrial revolution could not 
have happened with renewables. Preindustrial societies are low-energy 
societies. Coal allowed preindustrial humans to escape the organic solar 
energy economy. There was no example in 1987 of any nation escaping 
poverty with renewables and energy efficiency. 

The fact that developed nations required fossil fuels to grow wealthy could 


not possibly have been a mystery to the lead author of Our Common Future, 
Gro Brundtland. After all, she was the former prime minister of Norway, a 
nation that just a decade earlier had become one of the richest in the world 
thanks to its abundant oil and gas reserves. 25 

In 1998, a Brazilian energy expert argued for leapfrogging in the form of 
continued wood fuel use in more efficient cook stoves and in ways that 
avoided both fossil fuels and nuclear. 26 

Two years later, two U.N. agencies noted that while people in the past 
escaped poverty by moving away from “simple biomass fuels (dung, crop 
residues, firewood) to . . . liquid or gaseous fuels for cooking and heating and 
electricity,” people in poor nations today could now “leapfrog directly from 
fuelwood to . . . new renewables” like biomass and solar/ 

The idea captivated environmental philanthropies, NGOs, and U.N. 
agencies, which diverted money that in the past had gone into financing 
infrastructure to leapfrogging experiments in poor nations. 

The United Nations and environmental NGOs described their work as 
helping poor nations “avoid the mistakes made in the industrialised world,” 
in the words of the UN Development Program. 

Some of the shift away from infrastructure and manufacturing was justified 
as a way to fight corruption, a view that former World Bank economist Hinh 
Dinh said was unsupported by the best available research. 

“If some European politicians or technocrats think that Africa could and 
should develop by eliminating corruption first, that then becomes a national 
development strategy for many African countries,” Hinh Dinh, the former 
World Bank economist who advocates factories as a way for poor nations to 
develop, told me. “Never mind that not a single country in the world has 
become developed through that route.” 29 

As climate change emerged as an elite concern in the 1990s, efforts within 
developed nations to cut off financing for cheap energy, industrial 
agriculture, and modern infrastructure to poor and developed nations grew 
stronger. 

By 2014, Senator Patrick Leahy of Vermont, the ranking Democrat on the 
House Committee on Appropriations, sought to cut off U.S. development 
funding to poor nations seeking to build hydroelectric dams, on the basis that 
such dams have a “negative impact” on river ecosystems. 

Briscoe was outraged. “If Senator Leahy is so adamantly against 


hydropower,” said Briscoe, “let him show his commitment by first turning 
out the lights of Vermont.” 30 

The same year. The New York Times claimed, “Many poor countries, once 
intent on building coal-fired power plants to bring electricity to their people, 
are discussing whether they might leapfrog the fossil age and build clean 
grids from the outset,” due to Germany’s influence. 31 

European governments actively promote bioenergy in poor nations. My 
first night in Kigali, Rwanda, during my December 2014 visit, I went to a 
party hosted by the Dutch Embassy to celebrate its promotion of a project, 
cofinanced with Germany, to harness the biogas from human feces for 
cooking. 32 

In 2017, Eva Muller, the director of forestry at the U.N. Food and 
Agriculture Organization, claimed, “Woodfuel is kinder to the environment 
than fossil fuels, and including charcoal, accounts for roughly 40 percent of 
current global renewable energy supplies—as much as solar, hydroelectric, 
and wind power combined.” 33 

Not all environmentalists oppose cheap energy, including hydroelectric 
dams and fossil fuels for poor nations. In my experience, many and perhaps 
most environmentalists in developed nations believe it is unethical for rich 
nations to deprive poor ones of the technologies responsible for our 
prosperity. 

But the leadership of Western NGOs and U.N. agencies, as well as many 
IPCC authors, have participated in efforts during the last two decades to 
redirect public and private money away from cheap energy and toward 
unreliable and expensive renewables. 

Poor nations, claimed the IPCC in 2018, can leapfrog centralized energy 
sources like dams, natural gas plants, and nuclear plants to decentralized 
energy sources such as solar panels and batteries. It did not cite Van Benthem 
or other economists who have debunked leapfrogging. 34 

In 2019, many NGOs, including the German Urgewald, campaigned for 
diverting World Bank funding away from large hydroelectric dams and fossil 
fuels to small-scale renewables like solar and wind. 35 

Toward the end of his life, Briscoe was deeply upset by the success of 
green NGOs in pressuring Western nations to divert funding away from basic 
infrastructure and agricultural modernization to various “sustainable 
development” experiments. “Time and time again I have seen NGOs and 


politicians in rich countries advocate that the poor follow a path that they, the 
rich, never have followed,” he wrote, “nor are willing to follow.” 36 
Why is that? 


4. "A Stain on the Race” 

In 1793, British philosopher William Godwin published An Enquiry 
Concerning Political Justice and Its Influence on General Virtue and 
Happiness. In it, Godwin argued that human reason, not political revolution, 
was the key to progress. We are unique in our ability to control ourselves, 
including our passions, and improve our societies. Over time, Godwin 
argued, such rationalism would result in massive reductions in human 
suffering. 37 

One year later, the Marquis de Condorcet, a French nobleman and 
mathematician, published a book that forecast infinite human progress. In 
Outlines of an Historical View of the Progress of the Human Mind, 
Condorcet pioneered what he called “social science.” He championed 
humankind using technology to grow more food on less land in order to 
support a larger human population. He supported trade between nations as a 
way to reduce food scarcity. At the heart of his book was the idea that science 
and reason can be used to advance human progress. 38 

Godwin and Condorcet’s combined ideas were a vision of what we now 
call the Enlightenment, and both thinkers were “humanists” because they 
believed humans were special through our unique capacity to reason. They 
had effectively secularized the Judeo-Christian concept that humans were 
chosen by God to have dominion over Earth. 

As feudal dictatorships gave way to capitalist democracies. Enlightenment 
humanism became the dominant political ideology. “Taken together,” 
Condorcet’s vision held, “technological and human advances would allow 
forever-smaller portions of ground to support ever-larger populations.” 39 

Thomas Robert Malthus, an economist, grew so annoyed with 
Enlightenment optimism that, in his early thirties, he sought to refute Godwin 
and Condorcet in a 1798 book called An Essay on the Principle of 
Population. 

Malthus argued that human progress was unsustainable. While humans 


might grow more food incrementally (e.g., 1, 2, 3, 4), we reproduced 
“geometrically” (e.g. 2, 4, 8, 16). The result of progress would thus inevitably 
be overpopulation and famine. “The poor consequently must live much 
worse, and many of them be reduced to severe distress,” Malthus wrote. “The 
power of population is so superior to the power of the earth to produce 
subsistence for man, that premature death must in some shape or other visit 
the human race.” 40 

Lest readers be confused by what he was arguing, Malthus added this 
remarkable passage to the second edition of his book: 

A man who is born into a world already possessed, if he cannot get subsistence from his parents 
on whom he has a just demand, and if the society do not want his labour, has no claim of right to 

the smallest portion of food, and, in fact, has no business to be where he is. 4 ' 

Godwin responded that “there are various methods by the practice of 
which population may be checked,” including birth control, which would 
allow human societies to avert the famines Malthus viewed as inevitable, 42 
and using technology to grow more food on less land. 43 

Malthus responded not by arguing that humans wouldn’t use birth control 
but rather that they shouldn’t Why? Because doing so would be 
“unnatural.” 4 ' The only way famines could be avoided, Malthus argued, was 
through a long period of celibacy, followed by a late marriage and bearing 
few children. 

In other words, the only way Malthus’s prediction of population 
outstripping resources could be correct is if everybody in the future 
subscribed to Malthus’s opposition to birth control. 

Malthus professed concern for the poor while advocating policies that 
would keep them poor. He advocated that policymakers maintain the 
aristocratic system by favoring agriculture over manufacturing, and pointed 
to the superiority of country life, or rather, the country life that he, as an 
aristocrat who avoided manual labor, enjoyed. 45 

Some defend Malthus by claiming that he wrote his famous book when it 
was still too early to know that the industrial revolution would radically 
increase food production. Malthus came of age in what historians call the 
“advanced organic economy,” which, due to its reliance on renewables, 
namely wood fuel and waterwheels, “condemned the majority of the 
population to poverty” for inherently physical reasons. 46 


But the bleakness of Britain’s renewable-powered economy hadn’t 
prevented Godwin and Condorcet and other humanists from imagining not 
only the end of hunger but also universal prosperity. Indeed, there was 
evidence of success all around them. Had it not been for the continuous 
improvements to agriculture yields during Malthus’s lifetime, along with an 
expansion of farming from 11 to 14.6 million acres between 1700 and 1850, 
hunger in the British countryside would have been far worse. 47 

In 1845, a virulent fungus destroyed much of Ireland’s potato crop, triggering 
what would become known as the Great Famine. Between 1845 and 1849, 
one million people in Ireland starved to death, and another million fled the 
island. 48 

To this day, when people think of the Great Famine, they tend to focus on 
the fungus and overlook the fact that, for the next four years, Ireland exported 
food, including beef, to England. Irish families had to sell their pigs in order 
to pay the rent, even as their children were starving. 

British elites justified letting the Irish starve by blaming them for their fate. 
The real reason the Irish were starving, held good opinion in Britain during 
the famine, was the Irish people’s lack of moral restraint. Increasing the 
wages of Irish workers, the The Economist warned, “would stimulate every 
man to marry and populate as fast as he could, like rabbits in a warren.” 49 

The Economist and other British elites simply repeated the thinking 
pioneered a half-century earlier by Malthus. Back then, he had condemned 
the overpopulating tendencies of the Irish as a consequence of inexpensive 
food. “The cheapness of this nourishing root [potatoes],” he wrote, “joined to 
the ignorance and barbarism of the [Irish] people, have encouraged marriage 
to such a degree that the population has pushed much beyond the industry 
and present resources of the country.” 50 

Ultimately, the problem in Ireland was one of overpopulation, Malthus 
wrote. “The land in Ireland is infinitely more peopled than in England and to 
give full effect to the natural resources of the country, a great part of the 
population should be swept from the soil.” 51 

The Great Famine wouldn’t be the last time British rulers used Malthus’s 
ideas to justify starvation in other nations. The British governor general of 
India between 1876 and 1880 argued that the Indian population “has a 
tendency to increase more rapidly than the food it raises from the soil.” 52 


Later he claimed the “limits of increase of production and of population have 
been reached.” 53 

As tens of thousands of Indians died of hunger, the governor general 
“lavished monies on the enthronement of Queen Victoria as empress of 
India,” a historian writes. “The famine relief offered to the starving by 
Lytton’s administration was less in terms of calorific intake than that Hitler 
gave to those interned in Buchenwald concentration camp.” 54 

In 1942 and 1943, as India produced food and manufactured goods for the 
British war effort, food shortages emerged. Food imports could have 
alleviated the crisis, but Prime Minister Winston Churchill refused to allow it. 

Why? “Much of the answer must lie in the Malthusian mentality of 
Churchill and his key advisors,” concludes historian Robert Mayhew. 
“Indians are breeding like rabbits and being paid a million a day by us for 
doing nothing about the war,” Churchill claimed, falsely. 

Partly as a result of his decisions, three million people died in the Bengali 
famine of 1942 to 1943, which was three times the death toll of the Great 
Irish Famine. 55 

Adolf Hitler, too, was inspired by Malthus. “The productivity of the soil 
can only be increased within defined limits and up to a certain point,” he 
wrote in Mein Kampf. But, in contrast to Malthus, Hitler believed that those 
limits could be overcome through invasion of foreign territories. 

“Strong and direct connections can be drawn between [Malthus’s] work,” 
historian Mayhew concludes, “and some of the most abhorrent moments in 
twentieth-century history.” 56 

In the early twentieth century, the Tennessee Valley region of the United 
States was a lot like the Congo today. Deforestation was rising. Agricultural 
yields were declining due to soil erosion. Malaria plagued the region. Few 
had adequate medical care. Fewer had indoor plumbing or electricity. 

World War I brought hope to the region. Congress authorized the 
construction of a dam on the Tennessee River to power a munitions factory. 
But the war ended before the dam could be finished. Henry Ford offered to 
buy the complex for $5 million, but taxpayers had already sunk more than 
$40 million into the project, leading George Norris, a progressive Republican 
senator, to oppose Ford’s offer. 

Norris sat on Congress’s agriculture committee and had influence. He was 


sympathetic to the plight of the poor and regularly visited the Tennessee 
Valley region. He spent nights in poor farmers’ shacks. During the next 
decade, Norris urged the U.S. government to invest in an agricultural 
modernization program. 

By 1933, Norris had convinced Congress and the newly elected President 
Franklin D. Roosevelt to create what would be called the Tennessee Valley 
Authority (TVA). It built dams and fertilizer factories and installed irrigation 
systems. The TVA trained local farmers to teach others how to increase crop 
yields. And it planted trees. 

There were trade-offs. About twenty thousand families were relocated 
through eminent domain and condemnation. Nearly seventy thousand 
individual burial plots were either removed or left in place. 5 Huge areas 
were flooded with water. 

But those sacrifices were a small price to pay for the economic growth that 
resulted, not just for the local region, but for the national economy as a 
whole. Cheap electricity and economic growth allowed the natural 
environment to be restored. Fertilizers replenished the depleted soils. 
Electricity powered irrigation pumps. Farmers grew more food on less land, 
and planted trees. Over time, the forests returned. 

But a homegrown backlash against industrialization and agricultural 
modernization had started to brew even before the federal government 
created the TVA. 

In 1930, forty-two-year-old Rhodes scholar and Tennessee poet John 
Crowe Ransom wrote in the opening essay in a famous collection, I’ll Take 
My Stand, “the latter-day societies have been seized—none quite so violently 
as our American one—with the strange idea that the human destiny is not to 
secure an honorable peace with nature, but to wage an unrelenting war on 
nature.” 58 

Ransom and the other “Southern Agrarians” disparaged cities and industry 
for their impact on the environment and on people. They declared farm 
machinery, paved roads, and indoor plumbing as part of the “disease of 
modern industrial civilization.” 

Ransom’s perspective as a poet at Vanderbilt University was quite 
different from the one of the poor sharecroppers. The people of the Tennessee 
Valley region who suffered from malaria and hunger likely might have 
disagreed with the view that they had been living at peace with nature. Critics 
of Ransom and the Southern Agrarians called them “typewriter agrarians” in 


the same way people sometimes criticize upper-middle-class progressives as 
“latte liberals.” 

Ransom, Malthus, and the Malthusians who came after him were socially 
and politically conservative. Malthus was against birth control, viewing it as 
against God’s plan for humans. He was against social welfare programs for 
the poor, viewing them as self-defeating. British leaders who justified their 
policies based on Malthus’s thinking were conservatives. 

By contrast, socialists and leftists loathed Malthus. Marx and Engels called 
him a “stain on the human race.” Malthus, in their view, had made an 
avoidable situation look inevitable, or “natural.” 59 In his 1879 book. Progress 
and Poverty, the progressive American thinker Henry George attacked 
Malthus as a defender of inequality. “What gave Malthus his popularity 
among the ruling classes,” George wrote, “was the fact that he furnished a 
plausible reason for the assumption that some have a better right to existence 
than others.” 60 

But then, after World War II, Malthusianism switched sides and became a 
left-wing political movement in the form of environmentalism, while anti- 
Malthusianism became a right-wing political movement in the form of 
libertarian, pro-business, free market conservatism. 

Some opposition to ascendant Malthusianism came from the left. Bayard 
Rustin, a socialist civil rights leader, told Time in 1979 that environmentalists 
were “self-righteous, elitist, neo-Malthusians who call for slow growth or no 
growth . . . and who would condemn the black underclass, the slum 
proletariat, and rural blacks, to permanent poverty.” 61 

But most resistance to Malthusianism came from the political right. The 
most prominent critic of Malthusian alarmists was Julian Simon, an 
economist who argued “natural resources are not finite,” and that children 
weren’t just mouths to feed but rather grow up to be producers, not just 
consumers. 62 Simon was embraced by conservative and libertarian scholars, 
think tanks, and media, not left-wing and progressive ones. 

Why was that? 


5. Lifeboat Ethics 


In 1948, a conservationist named William Vogt published a best-selling 


book. Road to Survival, which was translated into nine languages and 
serialized in Reader’s Digest. 63 In it, Vogt warned of rampant breeding in 
poor nations, particularly India. “Before the imposition of Pax Britannica, 
India had an estimated population of less than 100 million people,” Vogt 
wrote. 

It was kept in check by disease, famine, and fighting. Within a remarkably short period the British 
checked the fighting and contributed considerably to making famines ineffectual by building 
irrigation works, providing means of food storage, and importing food during periods of 
starvation. . . . While economic and sanitary conditions were being “improved,” the Indians went 
to their accustomed way, breeding with the irresponsibility of codfish. . . . Sex play is the national 
fi4 

sport. 

Vogt attacked the medical profession’s “duty to keep alive as many people 
as possible.” 65 In truth, he wrote, they were just “increasing misery.” 66 He 
argued that a better model was ancient Greece, which “purposefully reduced” 
human population through “infanticide, emigration, and colonization.” 67 

Vogt felt he had a solution. “International control of resources exploitation, 
in order to protect technologically retarded nations, is indispensable. . . . The 
United Nations, and associated organizations, should maintain an ecological 
commission, cutting across organization lines, to assay the influence of all 
U.N. activities on the relationship between human beings and their 
indispensible environment.” 68 

American leaders and elites embraced Malthusian ideas just as British 
elites had. In 1965, in the first televised State of the Union address, President 
Lyndon Johnson described the “explosion in world population and the 
growing scarcity in world resources” as the most important issue in the 
world. He called for “population control.” 69 

The New York Times scolded Johnson for not being Malthusian enough. 
After all, Johnson had suggested economic growth was still possible “in a 
world where the Malthusian specter, more terrible than Malthus ever 
conceived, is so near to being a reality,” editorialized the Times. 70 

That same year, the journal Science published an article, “Tragedy of the 
Commons,” by University of California at Santa Barbara biologist Garrett 
Hardin, which argued that environmental collapse was inevitable because of 
uncontrolled breeding, and that the only way to avoid the tragedy was 
“mutual coercion,” in which everybody agreed to similar sacrifices. 71 

Many conservation leaders embraced Malthusianism. In 1968, Sierra Club 


executive director David Brower conceived and edited a book. The 
Population Bomb, by Stanford University biologist Paul Ehrlich, which 
claimed the world was on the brink of mass starvation. “The battle to feed all 
of humanity is over. In the 1970s and 1980s hundreds of millions of people 
will starve to death in spite of any crash programs embarked upon now.” 72 

Like Vogt and Malthus before him, Ehrlich was particularly concerned 
with breeding by poor people in developing nations. During a taxi ride from 
the Delhi airport to his hotel downtown, Ehrlich described the Indians he 
looked down upon more contemptuously than a biologist would describe 
animals: “people eating, people washing, people sleeping. . . . People 
defecating and urinating. People, people, people, people.” 73 

Johnny Carson had Ehrlich on The Tonight Show six times, helping Ehrlich 
sell more than three million copies of The Population Bomb. 74 

Malthusianism grew an even harder edge in the 1970s. Hardin, the 
University of California biologist, published an essay, “Lifeboat Ethics: The 
Case Against Helping the Poor,” in which he argued that “we must recognize 
the limited capacity of any lifeboat.” 

The picture Hardin painted was of keeping people out of the lifeboat. 
Otherwise, the people trying to get in would doom the people in the lifeboat, 
in addition to themselves. 

“However humanitarian our intent,” said Hardin, “every Indian life saved 
through medical or nutritional assistance from abroad diminishes the quality 
of life for those who remain, and for subsequent generations.” 75 

Top academic institutions helped make Malthusian ideas mainstream. In 
1972, an NGO called the Club of Rome published The Limits to Growth, a 
report concluding that the planet was on the brink of ecological collapse, 
which The New York Times covered on its front page. 

“The most probable result,” the report declared, “will be a rather sudden 
and uncontrollable decline in both population and industrial capacity.” The 
collapse of civilization was “a grim inevitability if society continues its 
present dedication to growth and ‘progress.’ ” 76 

Like the Southern Agrarians, ecologist Barry Commoner and physicist 
Amory Lovins argued that industrialization was harmful, and that we needed 
to protect poor nations from economic development. 77 

The Malthusian Ehrlich and the ostensibly socialist Commoner clashed 
over population and poverty. Commoner blamed poverty for food crises. 


where Ehrlich blamed overpopulation. Commoner blamed industrial 
capitalism for environmental degradation, where Ehrlich blamed too many 
people. 73 

The clash resolved itself when Malthusians including Ehrlich accepted a 
redistributive agenda of rich nations assisting poor nations with development 
aid so long as that money went to charity and not things like infrastructure. 
This was the seed of what the UN would christen “sustainable 
development.” 79 

Lovins, for his part, married the demand for energy scarcity to a romantic 
vision of a “soft energy” future that rejected the infrastructure of the rich 
world. In 1976, Foreign Affairs published a thirteen-thousand-word essay by 
Lovins making the case for small-scale energy production instead of large- 
scale power plants. 80 

Where electricity from large power stations had been viewed in the New 
Deal era and before as progressive—liberating people from such tasks as 
washing clothes by hand and providing a clean alternative to wood-burning 
stoves—Lovins viewed electricity as authoritarian, disempowering, and 
alienating. “In an electrical world, your lifeline comes not from an 
understandable neighborhood technology run by people you know who are at 
your own social level, but rather from an alien, remote, and perhaps 
humiliatingly uncontrollable technology run by faraway, bureaucratized, 
technical elite who have probably never heard of you,” he wrote. 81 

The Malthusians significantly modified Malthus. Where Malthus warned 
that overpopulation would result in a scarcity of food, Malthusians in the 
1960s and 1970s warned that energy abundance would result in 
overpopulation, environmental destruction, and societal collapse. 

Ehrlich and Lovins said they opposed nuclear energy because it was 
abundant. “Even if nuclear power were clean, safe, economic, assured of 
ample fuel, and socially benign,” Lovins said, “it would still be unattractive 
because of the political implications of the kind of energy economy it would 
lock us into.” 82 

Behind advocacy ostensibly motivated by concerns for the environment lay 
a very dark view of human beings. “It’d be little short of disastrous for us to 
discover a source of cheap, clean, and abundant energy,” said Lovins, 
“because of what we would do with it.” 83 Ehrlich agreed. “In fact, giving 
society cheap, abundant energy at this point would be the moral equivalent of 


giving an idiot child a machine gun. 
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6. Power Against Progress 

So much death and suffering was coming, Ehrlich and Holdren believed, 
humankind needed to play “triage,” and leave some people to die. In the 
“concept of triage,” they wrote, “those in the third groups are those who will 
die regardless of treatment. . . . The Paddocks [the authors of the 1967 book 
Famine 1975!] felt that India, among others, was probably in this category. 
Bangladesh is today a more clear-cut example.” 85 

Ehrlich and Holdren argued that the world likely did not have enough 
energy to support the development aspirations of the world’s poor. “Most 
plans for modernizing agriculture in less-developed nations call for 
introducing energy-intensive practices similar to those used in North America 
and western Europe—greatly increased use of fertilizers and other farm 
chemicals, tractors and other machinery, irrigation, and supporting 
transportation networks—all of which require large inputs of fossil fuels,” 
they noted." 

A better way, they said, was “much greater use of human labor and 
relatively less dependence on heavy machinery and manufactured fertilizers 
and pesticides.” Such labor-intensive farming “causes far less environmental 
damage than does energy-intensive Western agriculture,” they claimed. 87 In 
other words, the “secret” to “alternative farming methods” was for small 
farmers in poor nations to remain small farmers. 

Malthusians justified their opposition to the extension of cheap energy and 
agricultural modernization to poor nations by using left-wing and socialist 
language of redistribution. It wasn’t that poor nations needed to develop, it 
was that rich nations needed to consume less. 

Ehrlich and Holdren claimed in their 1977 textbook that the only way to 
feed seven billion people by the year 2000 was for people in the rich world to 
eat less meat and dairy—the same recommendation IPCC made in 2019. 88 
“Unless food can be transferred from the rich nations on an unprecedented 
scale,” they wrote, “the death rate from starvation in [less-developed 
countries] seems likely to rise in the next few decades.” 89 

Where in 1977, Ehrlich and Holdren proposed international control of the 


“development, administration, conservation and distribution of all natural 
resources,” many green NGOs and U.N. agencies today similarly seek control 
over energy and food policies in developing nations in the name of climate 
change and biodiversity. 90 

By 1980, nearly half a century after President Roosevelt created the TVA, the 
Democratic Party had reversed itself on the question of abundance versus 
scarcity. In 1930, Democrats had understood the necessity of cheap energy 
and food to lifting people out of poverty, but by 1980, President Jimmy 
Carter’s administration had endorsed the “limits to growth” hypothesis. 

“If present trends continue,” claimed the blue-ribbon authors of The Global 
2000 Report to the President of the United States, “the world in 2000 will be 
more . . . vulnerable to disruption than the world we live in now [and] . . . the 
world’s people will be poorer in many ways than they are today.” 91 

But fears of overpopulation were declining. Demographers knew that 
population growth rate had peaked around 1968. In 1972, the editor of Nature 
predicted, “The problems of the 1970s and 1980s will not be famine and 
starvation but, ironically, problems of how best to dispose of food surpluses.” 
The same editor noted that fear-mongering “seems like patronizing neo¬ 
colonialism to people elsewhere.” 92 

Others agreed. One demographer said the problem wasn’t a population 
explosion but rather a “nonsense explosion.” 93 Danish economist Ester 
Boserup, working for the FAO, did historical research finding that as the 
human population increased, people had long found ways to increase food 
production. Malthus had been wrong even about the preindustrial era, she 
found. 94 In 1981, the Indian economist Amartya Sen published a book 
showing that famines occur not because of lack of food but due to war, 
political oppression, and the collapse of food distribution, not production, 
systems. Sen won the Nobel Prize for economics in 1998. 95 

By 1987, demographers knew the number of humans added annually to the 
global population had reached its peak. Seven years later, the U.N. held its 
last Family Planning meeting. Between 1996 and 2006, United Nations 
family planning spending declined 50 percent. 96 

In 1963, two economists published an influential book called Scarcity and 
Growth. In it, they described how nuclear changed the classical economic 


assumption of natural resources as scarce and limited. The “notion of [an] 
absolute limit to natural resource availability is untenable when the definition 
of resources changes drastically and unpredictably over time.” 97 

Policymakers, journalists, conservationists, and other educated elites in the 
fifties and sixties knew that nuclear was unlimited energy, and that unlimited 
energy meant unlimited food and water. We could use desalination to convert 
ocean water into freshwater. We could create fertilizer without fossil fuels, by 
splitting off nitrogen from the air, and hydrogen from water, and combining 
them. We could create transportation fuels without fossil fuels, by taking 
carbon dioxide out of the atmosphere to make an artificial hydrocarbon, or by 
using water to make pure hydrogen gas. 

Some had known this for much longer. In 1909, three decades before 
scientists would split the atom, an American physicist wrote a best-selling 
book, inspired by the discovery of radium by Paul and Marie Curie, 
describing a very similar vision of a nuclear-powered world, and the benefits 
that would result from such high power densities. 98 

Nuclear energy not only meant infinite fertilizer, freshwater, and food but 
also zero pollution and a radically reduced environmental footprint. Nuclear 
energy thus created a serious problem for Malthusians and anyone else who 
wanted to argue that energy, fertilizer, and food were scarce. 

And so some Malthusians argued that the problem with nuclear was that it 
produced too much cheap and abundant energy. 

“If a doubling of the state’s population in the next twenty years is 
encouraged by providing the power resources for this growth,” wrote the 
Sierra Club’s executive director, opposing Diablo Canyon nuclear plant, 
“[California’s] scenic character will be destroyed.” 99 

And this stoked fears of the bomb. The British philosopher Bertrand 
Russell argued that “nothing is more likely to lead to an H-bomb war than the 
threat of universal destitution through over-population.” They called the 
growing population in developing nations a “population explosion.” And 
Erhlich titled his book. The Population Bomb. 100 

Ehrlich and Holdren argued that a nuclear energy accident could be worse 
than a bomb. “A large reactor’s inventory of long-lived radioactivity is more 
than one thousand times that of the bomb dropped on Hiroshima,” 101 they 
wrote, implying that it would have done one thousand times the damage. 

The implication was wrong. Nuclear reactors cannot detonate like bombs. 


The fuel is not sufficiently “enriched” to do so. But mixing up reactors and 
bombs was, as we saw, the go-to strategy for Malthusian environmentalists. 

And, as would become routine in U.N. reports, including those published 
by the IPCC for the next three decades, the United Nations’ 1987 report “Our 
Common Future” attacked nuclear energy as unsafe and strongly 
recommended against its expansion. 102 

There is a pattern. Malthusians raise the alarm about resource or 
environmental problems and then attack the obvious technical solutions. 
Malthus had to attack birth control to predict overpopulation. Holdren and 
Ehrlich had to claim fossil fuels were scarce to oppose the extension of 
fertilizers and industrial agriculture to poor nations and to raise the alarm 
over famine. And climate activists today have to attack natural gas and 
nuclear energy, the main drivers of lower carbon emissions, in order to warn 
of climate apocalypse. 


7. The Climate Bomb 

As it became clear that the growth in the global birth rate had peaked, 
Malthusian thinkers started to look to climate change as a replacement 
apocalypse for overpopulation and resource scarcity. 

The influential Stanford University climate scientist Stephen Schneider 
embraced the Malthusianism of John Holdren and Paul Ehrlich, and he 
invited them to educate his scientists. 

“John did a more credible job of laying out the population-resources- 
environmental problems than nearly anyone else could have done at the 
time,” wrote Schneider. “That talk helped the [National Center for 
Atmospheric Research] scientists to see the big picture clearly and early 

on.” 103 

While collaborating with Holdren and George Woodwell, a cofounder of 
Environmental Defense Fund, at a conference organized by the American 
Association for the Advancement of Science in 1976, Schneider said he made 
the case that “humans were multiplying out of control and were using 
technology and organization in a dangerous, unsustainable way.” 104 

Schneider attracted media attention by speaking of climate change in 
apocalyptic terms. “We were moving beyond the halls onto the world stage.” 


Thanks to the work of friend Paul Ehrlich, he said, “In the summer of 1977 I 
appeared on four [CBS The Tonight Show Starring Johnny ] Carson 
shows.” 105 

In 1982, a group of economists who called themselves “ecological 
economists” met in Stockholm, Sweden, and published a manifesto arguing 
that nature imposes hard limits on human activity. 

“Ecological economists distinguished themselves from neo-Malthusian 
catastrophists by switching the emphasis from resources to systems,” notes an 
environmental historian. “The concern was no longer centered on running out 
of food, minerals, or energy. Instead, ecological economists drew attention to 
what they identified as ecological thresholds. The problem lay in overloading 
systems and causing them to collapse.” 106 

Ecological economics, not to be confused with the mainstream 
environmental economics used by IPCC and other scientific bodies, was 
popular among philanthropies and environmental leaders in wealthy nations. 
Pew Charitable Trusts, Mac Arthur Foundation, and other philanthropies 
invested heavily in ecological economists. Environmental leaders, including 
A1 Gore, Bill McKibben, and Amory Lovins, promoted its ideas. 107 

McKibben has done more to popularize Malthusian ideas than any other 
writer. The first book about global warming written for a popular audience 
was his 1989 book. The End of Nature. In it, McKibben argued that 
humankind’s impact on the planet would require the same Malthusian 
program developed by Ehrlich and Commoner in the 1970s. Economic 
growth would have to end. Rich nations must return to farming and transfer 
wealth to poor nations so they could improve their lives modestly but not 
industrialize. And the human population would have to shrink to between 100 
million and 2 billion. 

Where just a few years earlier, Malthusians had demanded limits on energy 
consumption by claiming fossil fuels were scarce, now they demanded limits 
by claiming the atmosphere was scarce. “It’s not that we’re running out of 
stuff,” explained McKibben in 1998; “what we’re running out of are what the 
scientists call ‘sinks.’ Places to put the by-products of our large appetites. Not 
garbage dumps—we could go on using Pampers till the end of time and still 
have empty space left to toss them away. But the atmospheric equivalent of 
garbage dumps.” 109 

By the twenty-first century, Stanford University climate scientist Schneider 


was as much an activist as a scientist. In a chapter in which he describes his 
participation in the 2007 IPCC report, Schneider writes, “I was sometimes 
disgusted how national interests trump planetary interests and the here-and- 
now overshadows long-term sustainability. I remembered my ‘five horsemen 
of the environmental apocalypse’: ignorance, greed, denial, tribalism, and 
short-term thinking.” 110 

Environmentalists used climate change as a fresh reason for opposing 
hydroelectric dams and flood control even though, as Briscoe, the 
environmental engineer from South Africa, noted, “Adaptation [to climate 
change] is 80 percent about water.” 111 

Briscoe pointed to evidence that Western environmental groups 
contributed to food shortages. 

“Look at the food crisis last year,” said Briscoe in 2011. “There were many 
voices bemoaning the crisis, with press coverage dominated by NGOs, and 
aid agencies who immediately called for greater support for agriculture in the 
developing world. What they did not mention was what their roles had been 
in precipitating this crisis. 112 

“The NGOs did not reflect on the fact that many NGOs had stridently 
lobbied against many irrigation projects and other agricultural modernization 
projects because these ‘were not pro-poor and destroyed the environment,’ ” 
Briscoe said. “What the aid agencies did not say was that lending for 
agriculture had declined from 20 percent of official development assistance in 
1980 to 3 percent in 2005 when the food crisis hit.” 113 

One of the groups opposing the construction of the Grand Inga Dam in the 
Congo is is a little-known but influential environmental NGO called 
International Rivers, based in Berkeley, California. While few people have 
heard of the organization, it has, since its founding in 1985, helped stop 217 
dams from being built, mostly in poor nations. “If we think of forests as the 
lungs of the planet, then rivers most surely are the arteries of the planet,” the 
organization says on its website. 114 

But in 2003, Sebastian Mallaby, a journalist from The Washington Post, 
discovered International Rivers had severely misrepresented the situation on 
the ground in Uganda, where the group was trying to stop a dam. An 
International Rivers staff person told Mallaby that the Ugandan people near 
the proposed dam opposed it. But when he asked her whom he could 


interview to verify her assertion, she became evasive and told him that he 
would get in trouble with the government if he asked questions. Mallaby did 
so anyway, hiring a local sociologist to translate. 

“For the next three hours, we interviewed villager after villager, and found 
the same story,” Mallaby wrote. “The dam people had come and promised 
generous financial terms, and the villagers were happy to accept them and 
relocate. . . . The only people who objected to the dam were the ones living 
just outside its perimeter. They were angry because the project was not going 
to affect them. They had been offered no generous payout, and they were 
jealous of their neighbors.” 115 

I found the same thing in my interviews. Not only were Congolese like 
Caleb enthusiastic about the Virunga Park dam, Rwandans I interviewed near 
hydroelectric dams were ecstatic at the prospects of getting electricity. 

Why is International Rivers so opposed to dams? Partly because dams can 
make it harder to do recreational rafting. “The Batoka scheme will flood the 
gorge and drown the massive rapids that have made Victoria Falls a prime 
whitewater rafting location,” laments International Rivers about one project. 
Its allies consist of rafters around the world. 116 

International Rivers and other NGOs routinely work with sympathetic 
academics to conduct studies that purportedly show why unreliable 
renewables like solar and wind would be cheaper than reliable ones like 
hydroelectric dams. In 2018, researchers at the University of California, 
Berkeley, published a study in which they claimed it would be cheaper to use 
solar panels, wind turbines, and natural gas than to build the Inga dams. 117 

But the reason so many poor nations begin the process of urbanization, 
industrialization, and development by building large dams is that they 
produce inexpensive and reliable power, are simple to build and operate, and 
can last for a century or longer. 118 Once Congo achieves the security, peace, 
and good governance it needs to develop, it will likely do the same in 
building the Inga Dam. 

The Inga Dam would have very-high-power densities and thus lower 
environmental impact than other dams around the world. The proposed 
Inga Dam would have power densities three times that of dams in 
Switzerland. And yet International Rivers is not seeking to remove dams 
in Switzerland nor in California, where for one hundred years they have 
provided the state with cheap, reliable, and abundant electricity, freshwater 


for drinking and agriculture, and flood control. 
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8. Experiments in Poverty 

After British tabloids publicized climate-concerned celebrities enjoying their 
high-energy lives in Sicily, some people chalked up their hypocrisy to 
ignorance. “This isn’t about global warming,” said one critic on Twitter. “It’s 
about being seen, rubbing elbows and planning upcoming movies and acting, 
making it look like they care about environment. . . . Bunch of hypocrites. 
They would never give up their ‘toys.’ ” 122 

But it’s inconceivable the celebrities didn’t realize they were behaving 
hypocritically. It’s common knowledge that flying by jet results in significant 
carbon emissions. Indeed, the celebrities implicitly acknowledged their guilt. 
Elton John bought carbon offsets to supposedly cancel out Harry and 
Meghan’s emissions, while a spokesperson for Thunberg acknowledged, “It 
would have been less greenhouse gas emissions if we had not made this 
departure.” 123 

One explanation for the tone-deaf hypocrisy of celebrities who moralize 
about climate change while jetting around the globe is that they aren’t being 
tone deaf at all. On the contrary, they are flaunting their special status. 
Hypocrisy is the ultimate power move. It is a way of demonstrating that one 
plays by a different set of rules from the ones adhered to by common people. 

To be sure, the Duke, the Duchess, and Thunberg may not have 
consciously decided to flaunt their status. But neither did Harry and Meghan 
pledge to never fly private again. Nor did Thunberg cancel her trip. 

Were the statements that environmentalists made in support of the right of 
poor nations to develop mere virtue signaling? Perhaps. 

Whereas in January 2019, Thunberg had paid lip service to the need for 
poor nations to develop, in September she said, “We are in the beginning of a 
mass extinction and all you can talk about is money and fairy tales of eternal 
economic growth.” 124 

But economic growth was what lifted Suparti out of poverty, saved the 
whales, and is the hope for Bernadette, once Congo achieves security and 
peace. Economic growth is necessary for creating the infrastructure required 
for protecting people from natural disasters, climate-related or not. And 


economic growth created Sweden’s wealth, including that of Thunberg’s own 
family. It is fair to say that without economic growth, the person who is Greta 
Thunberg would not exist. 

In 2016, I traveled to India to give a talk, I arrived early to see some of the 
country. I interviewed people who live near, and pick through, one of Delhi’s 
largest garbage dumps. I visited a community near a nuclear power plant. 
And I interviewed rural villagers with Joyashree Roy, a professor of 
economics at Jadavpur University, Kolkata, in India, and an IPCC 
coordinating lead author. 

I met Joyashree through our common interest in rebound, which is the way 
in which we might use the money we save from not eating meat or using 
more energy-efficient appliances to do other things that ultimately result in 
higher energy usage. She agreed to take me to some of the communities she 
works with. 

Joyashree took me to a poor neighborhood where there was an ongoing 
experiment in daylighting, which is a way to provide light to people living in 
dark homes. It is done by cutting a hole in the roof and sticking into it a 
plastic bottle that refracts sunlight into the home. Daylighting has received 
widespread positive publicity in Western nations. Joyashree asked me what I 
thought of it and I told her I found it offensive that Western NGOs viewed 
sticking a plastic bottle in the roof of a shack as something to celebrate. She 
seemed to agree. 

Criticism of such low-energy experiments had been growing. In 2013, 
while in Tanzania to promote “Power Africa,” a U.S. government program 
supporting electrification, President Barack Obama dribbled and headed a 
modified soccer ball known as a Soccket: after you play with it for thirty 
minutes, it can power an LED light for three hours. “You can imagine this in 
villages all across the continent,” Obama enthused. But with a price tag of 
$99, the Soccket cost more than a month’s wages for the average Congolese. 
For only $10, one could buy a superior lantern that doesn’t require dribbling. 
More to the point, it wasn’t exactly the kind of energy that could industrialize 
Africa. 125 

Two years later, an Indian village made worldwide headlines after it 
rebelled against the solar panel and battery “micro-grid” Greenpeace had 
created as a supposed model of energy leapfrogging for the world’s poorest 
people. The electricity was unreliable and expensive. “We want real 


electricity,” chanted villagers at a state politician, “not fake electricity!” 
Children held up signs saying the same thing. By “real electricity” they meant 
reliable grid electricity, which is mostly produced from coal. 126 

Joyashree is in her element in the countryside. Until then, I had interacted 
with her only in professional environments, where her manner was formal 
and reserved. In the countryside she was extroverted, open, and warm. In one 
of the villages, the people were being sickened by drinking water with high 
levels of arsenic, a naturally occurring toxic metalloid. Joyashree had been 
working with villagers to develop a water purification system. 

In 2018, Joyashree was IPCC’s lead coordinating author of the chapter on 
“Sustainable Development, Poverty Eradication and Reducing Inequalities,” 
in its report on keeping temperatures from rising more than 1.5 degrees above 
preindustrial temperatures. 

I wrote two columns criticizing the chapter for having an antinuclear bias. 
“Nuclear energy,” her chapter claimed, “can increase the risks of 
proliferation, have negative environmental effects (e.g., for water use), and 
have mixed effects for human health when replacing fossil fuels.” 127 

I didn’t think Joyashree was antinuclear, and interviewed her by phone 
about the chapter in 2019. She said it reflected what was in the peer-reviewed 
scientific literature. “If you find thousands of articles published on 
renewables as good things, and only two on nuclear, it suggests there is a 
huge consensus on renewables, and little on nuclear,” she said. “Renewables 
like solar and wind are not unmixed blessings, but there are very few who 
write on that.” 128 

I pressed Joyashree on why her chapter suggested nations could leapfrog. 
She defended leapfrogging as a concept, but then expressed frustration with 
people who advocate energy demand reductions, even among India’s poorest. 
“This is something that I as a social scientist cannot accept,” she said. 

“Because it’s an experiment on the most vulnerable people in the world?” I 
asked. 

“Yeah,” she said. And then she said, “Yeah. Yeah. Yeah. Yeah. Yeah,” 
before laughing in a tone that sounded like frustration. 
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False Gods for Lost Souls 


1. Parable Bears 

Toward the end of 2017, National Geographic posted a video, set to sad 
music, of an emaciated and slow-moving polar bear to YouTube. “This is 
what climate change looks like,” read the caption. A photojournalist and a 
filmmaker had filmed the bear the previous July. The video has been viewed 
at least 2.5 billion times. 1 

One of the viewers was student climate activist Greta Thunberg. “I 
remember when I was younger and in school, our teachers showed us films of 
plastic in the ocean, starving polar bears, and so on,” she recalled in spring 
2019. “I cried through all the movies.” 2 

Climate change is polar bears’ greatest threat, concluded scientists in 2017, 
because it is melting the arctic ice caps at a rate of 4 percent per year. “But to 
hear climate denialists tell it, polar bears are doing just fine,” reported The 
New York Times. “Predictions about devastating declines in polar bear 
populations, they say, have failed to materialize.” 3 

For forty years, climate denialists funded by fossil fuel companies have 
misled the public about the science of climate change in the same way that 
tobacco companies misled the public about the science linking smoking and 
cancer, argued Harvard historians of science Naomi Oreskes and Erik 
Conway, in their influential 2010 book. Merchants of Doubt. The book is one 
of the most-cited sources as proof that political inaction on climate change is 
due to climate science skepticism promoted by right-wing think tanks funded 
by fossil fuel interests. 4 

A critical moment in the history of climate denial came in 1983, Oreskes 
and Conway argue, when the National Academy of Sciences published its 
first major report on climate change. 


“The result. Changing Climate: Report of the Carbon Dioxide Assessment 
Committee, was really two reports,” they write, “five chapters detailing the 
likelihood of anthropogenic climate change written by natural scientists, and 
two chapters on emissions and climate impacts by economists—which 
presented very different impressions of the problem. The synthesis sided with 
the economists, not the natural scientists.” 5 

Right-wingers had effectively hijacked the National Academy of Sciences, 
they argue, which the U.S. government created in 1863 to objectively 
evaluate scientific questions for policymakers. William Nierenberg, who 
chaired the National Academy of Sciences’ Carbon Dioxide Assessment 
Committee, was a political conservative who trampled over the views of 
natural scientists like John Perry, a meteorologist, who had concluded, “The 
problem is already upon us.” 

Oreskes and Conway write, “Perry would be proven right, but [economist 
Thomas] Schelling’s view would prevail politically. Indeed, it provided the 
kernel of the emerging . . . idea that climate skeptics would echo for the next 
three decades . . . that we could continue to burn fossil fuels without 
restriction and deal with the consequences through migration and 
adaptation.” 

Schelling’s argument, they said, was “equivalent to arguing that medical 
researchers shouldn’t try to cure cancer, because that would be too expensive, 
and in any case people in the future might decide that dying from cancer is 
not so bad.” 6 

But what economist Schelling argued about climate change was in no way 
similar to the tobacco industry’s denial of the link between smoking and 
cancer. Nor was he saying the climate equivalent of “dying from cancer is not 
so bad.” In fact, his argument rested upon acknowledgment that emissions 
were warming the planet and could be harmful. 

Schelling’s view was simply that the effects of restricting energy 
consumption could be worse than the effects of global warming. That view 
was mainstream back then and remains so today. Indeed, it is at the heart of 
the discussions of climate mitigation in reports by the Intergovernmental 
Panel on Climate Change (IPCC), the U.N. Food and Agriculture 
Organization (FAO), and other scientific bodies. 

And rather than being similar to a tobacco industry scientist, Schelling is 
widely considered one of the most brilliant and humanistic economists of the 
twentieth century. As a professor at Harvard, Schelling received the Nobel 


Prize in 2005 for his pioneering work on everything from preventing nuclear 
war to ending racial discrimination. 

The author of the summary, which Oreskes and Conway claim “sided with 
the economists,” was Jesse Ausubel, the expert in energy transitions who 
worked with Cesare Marchetti in the 1970s at the International Institute for 
Applied Systems Analysis in Vienna. Ausubel also coauthored an article with 
Yale University’s William Nordhaus, who won the Nobel Prize in 2018 for 
his work on the economics of climate change. 7 

In other words, there was nothing right-wing or climate denialist at all 
about Changing Climate. The New York Times thought so highly of the report 
that it reprinted its entire four-page summary. Moreover, the framework 
Ausubel, Nordhaus, and Schelling developed became the basis for much of 
the scientific and analytical work of the IPCC. 8 

As for the scientist John Perry, he flatly rejected the version of events 
presented by Oreskes and Conway. “You assert that the members of the 
committee did not concur with the Synthesis,” he wrote in a 2007 email to 
Oreskes. However, he said, “I would never have permitted the report to go 
forward if any member had raised explicit objections.” 9 

Perry added, “It seems to me that you are evaluating a report of 1983 in 
terms of the received wisdom of 2007. Nierenberg’s strong support for a 
broad and vigorous research program was very welcome, and I don’t recall 
any bitter complaints about his softness on immediate policy actions.” 10 

But Oreskes and Conway were apparently unfazed by Perry’s rejection of 
their narrative because they published their fable unchanged. 

What about the polar bears? “The climate denialists” were right: 
devastating declines in the number of polar bears have indeed failed to 
materialize, which was something the creators of the starving polar bear 
footage were forced to admit. 

“National Geographic went too far with the caption,” said one of them, 
seeking to shift the blame. But the primary purpose of her expedition was to 
link dying polar bears to climate change. “Documenting [the effects of 
climate change] on wildlife hasn’t been easy,” she added. But the reason it 
wasn’t easy is that there was no evidence for polar bear famine. 

Of the nineteen subpopulations, two increased, four decreased, five are 
stable, and eight have never been counted. There is no discernible overall 
trend. 12 


It is possible that sea ice’s decline is making the polar bear population 
smaller than it would otherwise be. But even if it were, other factors may be 
having a larger impact. Hunting, for one, killed 53,500 polar bears between 
1963 and 2016, an amount twice as large as today’s estimated total 
population of 26,000. 13 

As for fossil fuel-funded climate denialists misleading people about polar 
bears, we couldn’t find any. The main critic of polar bear exaggerations is a 
zoologist in Canada named Susan Crockford, who told me that she neither 
accepts money from fossil fuel interests nor denies that the planet is warming 
due to human activities. 14 

As such, the misinformation about polar bears perfectly captures the ways 
in which many of the stories people tell about climate change don’t have 
much to do with science. 15 


2. Climate Politics Takes Its Tol 

As a university student in the Netherlands, Richard Tol was a member of 
both Greenpeace and Friends of the Earth. Concerned about climate change, 
he earned a PhD in economics in 1997 and delved into the then-emerging 
field of economics of climate change with gusto, becoming one of the most- 
cited economists in the world on the topic. 

Now a professor at the University of Sussex, in Britain, Tol became 
involved with the IPCC shortly after it was created, in 1994. He played a 
major role in all three working groups: science, mitigation, and adaptation. 

Tol’s reputation came, in part, from being on a team that rigorously 
established that carbon dioxide and other greenhouse gases are warming the 
planet. “We were the first to show that in a statistically sound way,” he 
says. 16 

Tol doesn’t look like a typical economics professor. When I first met him 
in London a few years back, his T-shirt was untucked, he was wearing a 
trench coat, and his hair and beard were long and frizzy, as though he had just 
stuck a fork in an electric socket. 

In 2012, Tol was named the convening lead author of one of the chapters 
in the IPCC’s fifth review of climate change, a prestigious position reflective 
of his expertise and respect from his peers. He was assigned to the team to 


draft the IPCC’s Summary for Policymakers, which is often the only version 
of the report most journalists, politicians, and informed members of the 
public read. 

The Summary authors are charged with distilling key messages into forty- 
four pages, even though “everyone knows that policy and media will only 
pick up a few sentences,” Tol says. 17 “This leads to a contest between 
[authors of] chapters. ‘My impact is worst, so I will get the headlines.’ ” 

Tol said that the primary message of an earlier draft of the Summary was 
the same one I’ve emphasized with regards to the Congo: “Many of the more 
worrying impacts of climate change are really symptoms of mismanagement 
and underdevelopment.” 18 

But representatives from European nations wanted the report’s focus to be 
on emissions reductions, not economic development. “IPCC is partly a 
scientific organisation and partly a political organisation,” Tol explained. As 
a “political organisation, its job is to justify greenhouse gas emission 
reduction.” 

The Summary was written during a weeklong meeting in Yokohama, 
Japan. “Some of these delegates are scholars, others are not,” Tol explained. 
“The Irish delegate, for instance, thinks that unmitigated climate change 
would put us on a ‘highway to hell,’ referring, I believe, to an AC/DC song 
rather than a learned paper.” 19 

Two years later, despite Tol’s protests, IPCC approved a Summary for 
Policymakers that was far more apocalyptic than the science warranted. “The 
IPCC shifted from . . . ‘Not without risk, but manageable,’ to ‘We’re all 
gonna die,’ ” explained Tol. It was a shift, he said, “from what I think is a 
relatively accurate assessment of recent developments in literature to . . . the 
Four Horsemen of the Apocalypse. . . . Pestilence, Death, Famine and War 
were all there.” 20 

IPCC’s Summary left out key information, Tol alleges. The Summary 
“omits that better cultivars and improved irrigation increase crop yields. It 
shows the impact of sea level rise on the most vulnerable country, but does 
not mention the average. It emphasizes the impacts of increased heat stress 
but downplays reduced cold stress. It warns about poverty traps, violent 
conflict and mass migration without much support in the literature. The 
media, of course, exaggerated further.” 21 

It wasn’t the first time IPCC had exaggerated climate change’s impact in a 


Summary. In 2010, an IPCC Summary falsely claimed climate change would 
result in the melting of the Himalayan glaciers by 2035. This was a serious 
case of alarmism given that 800 million people depend on the glaciers for 
irrigation and drinking water. 

Shortly after, four scientists published a letter in Science pointing out the 
error, with one of them calling it “extremely embarrassing and damaging,” 
adding, “These errors could have been avoided had the norms of scientific 
publication including peer review and concentration upon peer-reviewed 
work, been respected.” 22 

Roger Pielke, the University of Colorado expert on climate change and 
natural disasters, similarly found instances where IPCC authors were 
exaggerating or misrepresenting the science for effect. 

“What does Pielke think about this?” an external IPCC reviewer at one 
point asked about a claim being made about climate change and natural 
disasters. The official IPCC response was, “I believe Pielke agrees.” But he 
didn’t. Indeed, he had never been consulted. “The IPCC included misleading 
information in its report,” Pielke said, “and then fabricated a response to a 
reviewer, who identified the misleading information, to justify keeping that 
material in the report.” 23 

Thanks in part to the criticisms of IPCC by Pielke and other scientists, 
environment ministers from around the world demanded an independent 
review of IPCC policies and procedures by the InterAcademy Council, the 
international organization of national science academies. The InterAcademy 
Council made recommendations for improving research quality that IPCC 
adopted, such as better practices for including research that had not yet been 
published in peer-reviewed journals. 24 

But the IPCC kept publishing apocalyptic summaries and press releases, 
and IPCC contributors and lead authors kept making apocalyptic claims, such 
as that sea level rise will be “unmanageable” and that “the potential risk of 
multi-breadbasket failure is increasing.” 25 And, as Tol noted, journalists 
exaggerated further. The system appeared biased toward exaggeration. 

Ausubel was one of the first to recognize the politicization of climate 
science. After pioneering ways to forecast energy demand, transitions, and 
emissions for Changing Climate, he helped create the IPCC. “And then the 
expected happened,” Ausubel said. “Opportunists flowed in. By 1992, I 
stopped wanting to go to climate meetings.” 26 


In response to the IPCC’s decision to let the exaggerators write the 
Summary for Policymakers, Tol resigned. “I simply thought it was 
incredible,” he said. “I told Chris Field, the chairman, about this, and I 
quietly withdrew.” 27 

This book began with a defense of the science assembled by IPCC and others 
against those who claim climate change will be apocalyptic. We saw how the 
scientific consensus, as reflected in IPCC reports, supports Tol’s view that, 
“Many of the more worrying impacts of climate change are really symptoms 
of mismanagement and underdevelopment.” 28 

Now we must address the question of how so many people, myself 
included, came to believe that climate change threatened not only the end of 
polar bears but the end of humanity. 

The answer is, in part, that while the IPCC’s science is broadly sound, its 
Summary for Policymakers, press releases, and authors’ statements betray 
ideological motivations, a tendency toward exaggeration, and an absence of 
important context. 

As we saw, IPCC authors and press statements have claimed sea level rise 
will be “unmanageable,” world food supplies are in jeopardy, vegetarianism 
would significantly reduce emissions, poor nations can grow rich with 
renewables, and nuclear energy is relatively dangerous. 

The news media also deserves blame for having misrepresented climate 
change and other environmental problems as apocalyptic, and for having 
failed to put them in their global, historical, and economic context. Leading 
media companies have been exaggerating climate change at least since the 
1980s. And, as we have seen, elite publications like The New York Times and 
The New Yorker have frequently and uncritically repeated debunked 
Malthusian dogma for well more than a half century. 

IPCC and other scientific organizations are most misleading in what their 
summaries and press releases don’t say, or at least not clearly. They don’t 
clearly say that the death toll from natural disasters has radically declined and 
should decline further with continued adaptation. They don’t clearly say that 
wood fuel build-up and constructing homes near forests matters more than 
climate change in determining the severity and impact of fires in much of the 
world. And they don’t clearly say that fertilizer, tractors, and irrigation matter 
more than climate change to crop yields. 


3. Who Framed Roger Pielke? 


In early 2015, Rani Grijalva, a U.S. congressman from Arizona, sent a letter 
to the University of Colorado’s president suggesting that Roger Pielke might 
have taken money from the fossil fuel industry. 

Grijalva offered no evidence Pielke had taken fossil fuel money but noted 
that a different scientist, one who was skeptical of climate change, had 
received funding from an electric utility that operates fossil fuel power plants, 
and hinted that Pielke might have done the same. 

Grijalva asked the university’s president to hand over any and all of 
Pielke’s correspondence relating to his recent congressional testimony as well 
as all government testimony he had ever given, including in draft form. And 
he demanded documents showing Pielke’s funding sources. 29 

Meanwhile, ExxonMobil, Grijalva wrote, “may have provided false or 
misleading information” about its support for a scientist in the past. “If true, 
these may not be isolated incidents,” wrote Grijalva, who posted the letter to 
his website and distributed it to reporters. 30 

The result was widespread media coverage of Grijalva’s implied 
accusation that Pielke might be secretly taking money from Exxon. Grijalva 
sent similar letters to six other university presidents whose schools employed 
scientists who testified in front of Congress about climate change. 

It was hardly the first time progressives had attacked Pielke. Starting in 
2008, seven separate authors with Center for American Progress (CAP), the 
large progressive think tank, had published more than 150 blog posts 
attacking Pielke as “the uber-denier” and a “trickster and a careerist.” 31 

“Roger Pielke is the single most disputed and debunked person in the 
entire realm of people who publish regularly on disasters and climate 
change,” claimed a CAP spokesperson. 

Center for American Progress was able to persuade many in the news 
media that Pielke was a climate skeptic. In 2010, the magazine Foreign 
Policy included Pielke in an article titled, “The FP Guide to Climate 
Skeptics,” and wrote, “For his work questioning certain graphs presented in 
IPCC reports, Pielke has been accused by some of being a climate change 
‘denier.’ ” 33 

After learning of the investigation, Pielke responded with a blog post on 
his website: “I am under ‘investigation,’ ” reads the headline. “Before 


continuing, let me make one point abundantly clear: I have no funding, 
declared or undeclared, with any fossil fuel company or interest. I never 
have.” 34 

In January 2014, John Podesta, the founder of the Center for American 
Progress—who oversaw aspects of the 2009 green stimulus and the effort to 
pass cap-and-trade legislation—took a position in the White House where he 
oversaw climate change policy and communications. A few days after 
Podesta’s appointment, John Holdren, a senior advisor and director of the 
White House Office of Science and Technology Policy under President 
Barack Obama, emailed him to say, “I’m looking forward to working with 
you on the President’s climate-change agenda.” 35 

In February 2014, Holdren appeared in front of the same Senate committee 
that Pielke had testified before a year earlier. A senator asked Holdren about 
Pielke’s earlier testimony. Holdren replied that Pielke’s research was “not 
representative of the mainstream scientific opinion.” 

A few days later, Holdren published a three-thousand-word article on the 
White House website criticizing Pielke’s testimony before Congress as 
“misleading” and “not representative of mainstream views.” 36 

But Grijalva’s attack on Pielke had crossed a line, even for most activist 
scientists and journalists. When “politicians seek to probe beyond possible 
sources of external influence on published work and attempt to expose 
internal discussions that they find inconvenient,” editorialized the British 
journal Nature about the investigation, “that sends a chilling message to all 
academics and to the wider public.” 37 

“Publicly singling out specific researchers based on perspectives they have 
expressed and implying a failure to appropriately disclose funding sources— 
and thereby questioning their scientific integrity,” wrote the American 
Meteorological Society in a public statement, “sends a chilling message to all 
academic researchers.” 38 

Eventually, Grijalva backed down—at least partially. He admitted to a 
reporter that his request for Pielke’s correspondence was “overreach.” He 
said, “As long as we get a response as to the funding sources, I think 
everything else is secondary and not necessary.” 39 

While other university presidents ignored Grijalva’s request, the then- 
University of Colorado president cooperated and investigated Pielke. The 
resulting investigation confirmed that Pielke had never received any funding 


from fossil fuel companies. 40 

The effort to delegitimize Pielke was one of the most audacious and effective 
attacks by a fossil fuel-funded think tank on a climate expert in history. 

It can be partly explained by the financial interests of CAP’S donors. As 
we saw, renewable energy and natural gas interests funded CAP during the 
period when CAP was overseeing both Obama’s green stimulus program and 
the administration’s effort to pass cap-and-trade climate legislation in 
Congress, between 2009 and 2010. 

It can also be partly explained by politics. Some people told me that the 
campaign of character assassination against Pielke was due to the widespread 
belief among Democratic, progressive, and environmental leaders that they 
needed to be able to claim that climate change’s impacts are happening right 
now, and are catastrophic, in order to pass legislation to subsidize renewables 
and tax fossil fuels, and recruit, mobilize, and win over swing voters. 

But having lived through the period I perceived that his persecution 
seemed to go well beyond money and political power. It felt like a witch 
hunt, a term we apply to campaigns like Senator Joseph McCarthy’s 
persecution of scientists and artists as alleged communists in the 1950s. The 
scapegoating of Pielke, like apocalyptic environmentalism more broadly, had 
an undeniably religious quality to it. 


4. False Gods 

In 2019, Bill McKibben published a new book, Falter, which argued that 
climate change is the “greatest challenge humans have ever faced.” 41 

It was a strong claim by America’s leading environment writer and most 
influential climate leader. McKibben writes for The New Yorker and The New 
York Times and his organization, 350.org, has a nearly $20 million annual 
budget. He is respected by other journalists, members of Congress, 
presidential candidates, and millions of Americans. As such, it is worth 
taking his claim seriously. 42 

As we have seen, the death toll and damage from extreme events have 
declined 90 percent during the last century, including in poor nations. For 
McKibben’s argument to be true, that long, salutary trend will need to reverse 


itself, and quickly. 43 

And, for McKibben’s claim to be true, climate change must prove to be a 
greater challenge than coping with the Black Death, which killed about half 
of all Europeans, about fifty million people; the control of infectious diseases, 
which killed hundreds of millions; the great wars of Europe and the 
Holocaust, which killed more than 100 mill ion people; postwar independence 
movements and the spread of nuclear weapons; and Africa’s World Wars, 
which killed millions of people. 

And climate change must prove to be greater than all other contemporary 
challenges, from the monumental task of lifting one billion souls out of 
extreme poverty in a world where manufacturing is playing a smaller role in 
economic development, to the battles and wars that killed tens of thousands 
of people last year in the Middle East and Africa. 

McKibben’s apocalyptic vision didn’t start with climate change. In 1971, 
when Bill McKibben was eleven years old, police arrested his father for 
defending the right of Vietnam Veterans Against the War to gather on the 
town green in Lexington, Massachusetts. McKibben’s mother says her son 
was “furious that he wasn’t allowed to be arrested with his father.” 44 Later, 
McKibben protested nuclear power himself, and he was tear-gassed for it. 

After Harvard, McKibben says his “leftism grew more righteous.” 4 " He 
was influenced by New Yorker writer Jonathan Schell, who wrote books 
claiming humankind had to get rid of nuclear weapons or risk extinction. In 
his 1989 The End of Nature, he described climate change as an apocalyptic 
threat, like nuclear war. 

The underlying problem, said McKibben, was spiritual. Through capitalist 
industrialization, humankind had lost its connection to nature. “We can no 
longer imagine that we are part of something larger than ourselves,” he wrote 
in The End of Nature. “That is what this all boils down to.” 46 

In the early twentieth century, the American scholar William James defined 
religion as the belief in “an unseen order, and that our supreme good lies in 
adjusting ourselves thereto.” 4 The scholar Paul Tillich defined religion more 
broadly to include belief systems and moral frameworks. For 
environmentalists, the unseen order we need to adjust ourselves to is nature. 

Throughout this book we have seen environmental support for various 
behaviors, technologies, and policies motivated not by what the science tells 


us but by intuitive views of nature. These intuitive views rest on the appeal- 
to-nature fallacy. 

The appeal-to-nature fallacy holds that “natural” things, e.g., tortoiseshell, 
ivory, wild fish, organic fertilizer, wood fuel, and solar farms, are better for 
people and the environment than “artificial” things, e.g., plastics from fossil 
fuels, farmed fish, chemical fertilizer, and nuclear plants. 

It is fallacious for two reasons. First, the artificial things are as natural as 
the natural things. They are simply newer. Second, the older, “natural” things 
are “bad,” not good, if “good” is defined as protecting sea turtles, elephants, 
and wild fish. 

This background and largely unconscious idea of nature is, in my 
experience, very strong. I have seen many environmentalists dismiss 
evidence demonstrating, for example, the larger impact of renewable energy 
and organic farming on landscapes. “Natural” things must, by definition, be 
better for the environment. 

Irrational ideas about nature repeatedly creep into the environmental 
sciences. In the 1940s, scientists attempted to create a science of nature, 
ecology, which was based on cybernetics, the science of self-regulating 
systems, which had been usefully applied in World War II for guiding 
antiaircraft missiles. Cybernetics also applies to systems like thermostats, 
which turn on the furnace when it gets too cold and turn it off when it gets 
too hot. 

The assumption was that nature, when left alone, achieves a kind of 
harmony or equilibrium. Like the thermostat switching on in the cold, nature 
gracefully, gradually self-regulates species and environments in and out of 
existence when it senses things are out of proportion. It’s an interwoven 
system that works as a whole unless humans interfere with its operations. 

But “nature” doesn’t operate like a self-regulating system. In reality, 
different natural environments change constantly. Species come and go. 
There is no whole or “system” to collapse. There’s just a changing mix of 
plants, animals, and other organisms over time. We might prefer one version 
of that mixture, like the Amazon rainforest, but there is nothing in the 
mixture telling us that it is better or worse than some other combination, like 
a farm or desert." The same is true for what we call “the climate.” The 
climate simply refers to the weather over a period of time, say thirty years, 
either in a particular place or the entire planet. 

In reality, much of what we see in the climate and Earth systems are 


“dials,” like higher temperatures and rising sea levels, not “switches,” like 
sudden ice sheets melting or forests burning out of control. Apocalyptic 
scientists and activists list various changes, such as melting ice sheets, 
changing ocean circulations, and deforestation, and suggest that they will add 
up to an apocalyptic sum greater than their parts. But they cannot offer a clear 
mechanism, amid so much complexity and uncertainty, for how such an 
apocalyptic scenario could occur. 

While scientists borrowed from cybernetics to describe nature as a self¬ 
regulating system, the notion of nature existing in a delicate balance is 
Neoplatonism, and ungrounded in empirical reality. “The commonplaces of 
modern ecology, such as ‘everything connects,’ ” writes environmental 
philosopher Mark Sagoff, “recalls the neoplatonic view of nature as an 
integrated mechanism into which every species fits.” 49 

Some ecological scientists recognized that they had inadvertently and 
unconsciously imposed a fundamentally religious idea onto science. “I am 
convinced that modern ecological theory, so important in our attitudes 
towards nature and man’s interference with it,” admitted one, “owes its origin 
to the [Judeo-Christian intelligent] design argument. The wisdom of the 
creator is self-evident. ... no living thing is useless, and all are related one to 
the other.” 50 

The flip side of nature’s interconnectedness was collapse, which E.O. 
Wilson adopted as the core assumption of his apocalyptic species area model. 
What the scientists had re-created in both the species area model, and the 
prediction that extinctions would result in the extinction of humankind, were 
the first and last book of the Bible. Genesis tells the story of Eden, and 
humankind’s fall from it, as a consequence of its hubris. The book of 
Revelation tells the story of the end of the world, the ultimate consequence of 
humankind’s fall. 

Environmentalism today is the dominant secular religion of the educated, 
upper-middle-class elite in most developed and many developing nations. It 
provides a new story about our collective and individual purpose. It 
designates good guys and bad guys, heroes and villains. And it does so in the 
language of science, which provides it with legitimacy. 51 

On the one hand, environmentalism and its sister religion, vegetarianism, 
appear to be a radical break from the Judeo-Christian religious tradition. For 


starters, environmentalists themselves do not tend to be believers, or strong 
believers, in Judeo-Christianity. In particular, environmentalists reject the 
view that humans have, or should have, dominion, or control, over Earth. 52 

On the other hand, apocalyptic environmentalism is a kind of new Judeo- 
Christian religion, one that has replaced God with nature. In the Judeo- 
Christian tradition, human problems stem from our failure to adjust ourselves 
to God. In the apocalyptic environmental tradition, human problems stem 
from our failure to adjust ourselves to nature. In some Judeo-Christian 
traditions, priests play the role of interpreting God’s will or laws, including 
discerning right from wrong. In the apocalyptic environmentalist tradition, 
scientists play that role. “I want you to listen to the scientists,” Thunberg and 
others repeat. 53 

Most environmentalists are unaware that they are repeating Judeo- 
Christian myths, concludes a scholar who studied the phenomenon closely. 
Because Judeo-Christian myths and morals are prevalent in our culture, 
environmentalists know them subconsciously and repeat them 
unintentionally, albeit in the ostensibly secular language of science and 
nature. 54 

Having first experienced and then studied the phenomenon for fifteen 
years, I believe that secular people are attracted to apocalyptic 
environmentalism because it meets some of the same psychological and 
spiritual needs as Judeo-Christianity and other religions. Apocalyptic 
environmentalism gives people a purpose: to save the world from climate 
change, or some other environmental disaster. It provides people with a story 
that casts them as heroes, which some scholars, as we will see, believe we 
need in order to find meaning in our lives. 

At the same time, apocalyptic environmentalism does all of this while 
retaining the illusion among its adherents that they are people of science and 
reason, not superstition and fantasy. “For the many people skeptical of 
institutional Christian religion,” wrote a leading scholar, “but seeking greater 
religious meaning in their lives, that is no doubt part of the attraction of 
secular religion.” 55 

There is nothing wrong with religions and often a great deal right about 
them. They have long provided people with the meaning and purpose they 
need, particularly in order to survive life’s many challenges. Religions can be 
a guide to positive, prosocial, and ethical behavior. 

“Whether or not God exists (and as an atheist I personally doubt it),” noted 


psychologist Jonathan Haidt, . . religious believers in the United States are 
happier, healthier, longer-lived, and more generous to charity and to each 
other than are secular people.” 56 

The trouble with the new environmental religion is that it has become 
increasingly apocalyptic, destructive, and self-defeating. It leads its adherents 
to demonize their opponents, often hypocritically. It drives them to seek to 
restrict power and prosperity at home and abroad. And it spreads anxiety and 
depression without meeting the deeper psychological, existential, and 
spiritual needs its ostensibly secular devotees seek. 


5. Apocalypse Angst 

To believe in imminent apocalypse is, according to one scholar, to believe 
that “the accepted texture of reality is about to undergo a staggering 
transformation, in which the long-established institutions and ways of life 
will be destroyed.” 57 

And, to some extent, that is what is happening, and has been happening 
since the end of the Cold War, World War II, and the rise of the scientific and 
industrial revolutions. 

For thousands of years, religion sought to constrain what we today call 
science, efforts to understand the world, including ourselves. Even Sir 
Francis Bacon, the father of modern physics, wrote in 1605 that the pursuit of 
knowledge outside of morality was dangerous. 

After the rediscovery of classical texts including Plato and Aristotle in the 
Middle Ages, Western thinkers initially concentrated on reconciling classical 
philosophy with Christianity. Over time, however, the focus shifted to 
making sense of the natural world, leading to what is called the scientific 
revolution. Although most early scientists professed that they did their 
science in service of God, they pursued knowledge without knowing whether 
it would lead to good or ill. And privately they saw that their experiments 
worked the same whether or not they were pious. 

During the Enlightenment, philosophers tried to apply the same rational 
approach to morality and politics in the form of “secular humanism.” It 
borrowed from Judeo-Christianity the idea that humans were special, but it 
emphasized the use of science and reason in the pursuit of virtue and did not 


require belief in God, the afterlife, or other core aspects of religion. 
Politically, secular humanists believed in the fundamental equality of all 
human beings. 

But it quickly became clear there was no “objective” basis for morality. In 
the 1800s, philosophers pointed out all the ways in which what we believe to 
be “good” is based on our own selfish needs and changing historical and 
social contexts. Morality, it turned out, was relative to your time, place, and 
social position. By the 1920s, European philosophers argued that moral 
judgements could not be justified empirically and were simply expressions of 
emotion, which have no specific content and are thus meaningless. We 
couldn’t start deciding what was right or wrong based on what made 
particular people sad or happy at any given moment. 58 

After World War II, many leading scholars and universities in Europe and 
the United States rejected the teaching of morality and virtue as unscientific 
and thus without value. “Reason reveals life to be without purpose or 
meaning,” was the intellectual consensus, a historian notes. “Science is the 
only legitimate exercise of the intellect, but that leads inevitably to 
technology and, ultimately, to the bomb. 

“From humanists we learned that science threatened civilization,” the 
historian added. “From the scientists we learned that science cannot be 
stopped. Taken together, they implied there is no hope.” The result, he 
argued, was a “culture of despair.” 60 

Apocalyptic environmentalism emerged from this crisis of faith and, over 
the decades, became pronounced during moments of global change and crisis. 
In 1970, when fears of overpopulation were at their peak, Earth Day was held 
in the midst of national turmoil over the Vietnam War. In 1983, during 
heightened Cold War tensions, more than 300,000 people protested in 
London’s Hyde Park against nuclear weapons. And in the early 1990s, 
climate change emerged as the new apocalyptic threat at the end of the Cold 
War. 

After the dissolution of the Soviet Union, people in the West no longer had 
an external enemy against which to direct their negative energy and define 
themselves. “Being the sole winner in a conflict means concentrating on 
oneself all the criticism that could earlier be deflected onto others,” observed 
Pascal Bruckner in The Fanaticism of the Apocalypse. 61 

In the wake of the 2016 elections in Britain and the United States, where 
voters rejected, in one way or another, the established global order, climate 


alarmism grew more extreme. 

Where environmentalism had until recently offered the prospects of utopia 
in the form of a return to low-energy and renewable-powered agrarian 
societies, it is striking the extent to which apocalyptic environmentalist 
leaders have deemphasized that vision for an emphasis on climate 
Armageddon. 

Green utopianism is still there. Apocalyptic environmentalists in Europe 
and the United States advocate a Green New Deal not just to reduce carbon 
emissions but also to create good jobs with high pay, reduce economic 
inequality, and improve community life. 

But negativity has triumphed over positivity. In place of love, forgiveness, 
kindness, and the kingdom of heaven, today’s apocalyptic environmentalism 
offers fear, anger, and the narrow prospects of avoiding extinction. 

I happened to be in London to witness Extinction Rebellion’s forcible closure 
of central London, which was about a week before the Tube protest. I stayed 
in a hotel a few blocks from Trafalgar Square, where hundreds of activists 
camped out for two weeks. 

The mostly white, educated, upper-middle-class Extinction Rebellion 
activists were strikingly similar in socioeconomic status, ideology, and 
behavior to the Earth First! activists I’d met while working to save the last 
unprotected ancient redwood forest in northern California in the late 1990s. 

But Extinction Rebellion was far more death-obsessed than Earth First! At 
London Fashion Week, there were Extinction Rebellion activists carrying 
coffins; there were large banners with the word DEATH on them; there were 
women wearing black mourning veils; and there were dead-silent activists 
wearing blood-red gowns who had painted their faces ghost-white save for 
their red lips. 

Extinction Rebellion’s heavy focus on death bothered me and so, after I 
returned to the United States, I reached out to my friend Richard Rhodes, the 
author of The Making of the Atomic Bomb. Dick and I had talked about death 
earlier in the year, and so I was curious to hear his reaction to the ubiquity of 
death symbolism in Extinction Rebellion’s protests. 

“You know Becker’s book The Denial of Death?” Rhodes asked. “It won 
the Pulitzer Prize.” 

I said I did. According to the anthropologist Ernest Becker, all humans, not 
just religious people, need to believe, consciously or unconsciously, that we 



are, in one way or another, immortal, that some part of us will never die. 

Humans are unique, Becker believed, in that we realize that we are going 
to die from a very young age. Our deaths rightly frighten us; we are all born 
with strong survival instincts. But since too much fear of death gets in the 
way of living, healthy individuals repress their fears, making them mostly 
unconscious. 62 

To defend ourselves psychologically against this low-level fear we create 
what Becker calls an “immortality project,” a way of feeling that some part of 
us will live on after our deaths. Many people feel immortal by having 
children and grandchildren. Others feel immortal creating art, businesses, 
writing, or communities that will last after they are gone. 

We subconsciously cast ourselves as the heroes of our immortality 
projects. “It doesn’t matter whether the cultural hero is magical, religious, 
and primitive, or secular, scientific, and civilized,” Becker wrote. “It is still a 
mythical hero-system in which people serve in order to earn a feeling of 
primary value of cosmic specialness, of ultimate usefulness to creation, of 
unshakable meaning.” 63 

Such appear to be the benefits of climate activism. “Extinction Rebellion,” 
Sarah Lunnon told me, “offered a way of being courageous.” Zion Lights of 
Extinction Rebellion pointed to research showing “children who engage with 
climate activism have better mental health than kids who know about climate 
change but don’t do anything about it.” And Thunberg’s climate activism 
allowed her to escape depression. “It is like day and night,” said her father. 
“It is an incredible transformation.” 64 

There is much to admire in the idealism of environmentalism and 
vegetarianism, which are popular among adolescents and young adults. They 
represent “the will to give a future to the entire planet, including its animals,” 
conclude the Italian psychologists who studied vegetarian beliefs. 65 

But vegetarianism also appears to stem from above-average existential 
angst. The “fear of death may be recognized as inherent not only to single 
individuals,” write the Italians, “but as the connotation of an ecological ethics 
which expresses itself through vegetarianism.” 66 

For Becker, an exaggerated fear of death reveals a deep and often 
subconscious dissatisfaction with one’s life. What we really fear when we 
obsess over our death is that we aren’t making the most of our lives. We feel 
stuck in bad relationships, unsupportive communities, or oppressive careers. 


That was certainly the case for me. I was drawn toward the apocalyptic 
view of climate change twenty years ago. I can see now that my heightened 
anxiety about climate change reflected underlying anxiety and unhappiness in 
my own life that had little to do with climate change or the state of the natural 
environment. 

Perhaps it is a coincidence, but it is notable that the spike in environmental 
alarmism comes at a time when anxiety, depression, and suicide are rising 
within the general population, especially among adolescents, in both the 
United States and Europe. 6 Seventy percent of American teenagers call 
anxiety and depression a major problem. 

Because addressing our personal lives is painful and difficult, suggests 
Becker, we often look for external demons to conquer. Doing so makes us 
feel heroic, and creates a feeling of immortality through the recognition, 
validation, and love we receive from others. 


6. Lost Souls 

Preaching climate apocalypse is different from fearing death. Where most of 
us don’t want to think about our deaths, some people seem excited when they 
talk about the end of the world, whether from the Mayan apocalypse, Y2K, or 
climate change. 

“That deep sense that the world might come to an end is a strange mix of 
fear and desire,” Dick said. “Everyone would like to see their enemies 
destroyed in horrible ways, wouldn’t they?” he chuckled. 

Dick admitted he fantasized about seeing the atomic destruction of his 
hometown, where he had been starved and abused as a boy, something he 
wrote about in his affecting 1990 memoir, A Hole in the World. 69 

“Remember when the TV movie, The Day After [about nuclear 
apocalypse], was shown [in 1983]? It was located in and around Kansas City, 
Missouri, my hometown. I lived there at the time. I remember watching it 
when it was first shown,” he said. 

“When those missiles came over the horizon and were targeted at Kansas 
City, I remember having mixed feelings. ‘Oh wow! They’re going to destroy 
Kansas City!’ But also, ‘Oh my god, how horrible!’ ” Dick laughed at this. 
“You know, both.” 70 


Few apocalyptic environmentalists have as understandable a reason to 
fantasize of their hometowns being annihilated as Dick Rhodes. But could a 
similar hatred of human civilization, and perhaps humanity itself, be behind 
claims of environmental apocalypse? 

“There’s a strain of the environmental movement that is Calvinistic,” Dick 
said. “In the sense that the world is an evil place and it would be better if it 
were destroyed and turned back over to the natural kingdom.” 

If the climate apocalypse is a kind of subconscious fantasy for people who 
dislike civilization, it might help explain why the people who are the most 
alarmist about environmental problems are also the most opposed to the 
technologies capable of addressing them, from fertilizer and flood control to 
natural gas and nuclear power. 

After two weeks of Extinction Rebellion parading coffins through the 
street, blocking traffic, and stopping Tube trains, many Britons had had 
enough. “Let us no longer beat around the bush about these people,” wrote 
one British columnist. “This is an upper-middle-class death cult.” 71 

“I want you to panic,” said Thunberg to a gathering of world leaders in 
Davos, Switzerland, in January 20 19. 72 “If standing up against the climate 
and ecological breakdown and for humanity is against the rules then the rules 
must be broken,” she tweeted in October. 73 

Two days later, two male Extinction Rebellion protesters stood on top of a 
train, to block it from moving forward, in the London Tube. Angry 
commuters kicked and beat one of the young protesters and another young 
man filming the event. 

I was frightened by the scene and watched it several times. My thought 
each time was that the commuters could quite easily have killed the two men. 
Many in the crowd were gripped by a sudden, uncontrollable fear and wildly 
unthinking behavior. In other words, they were in a panic. 

When I complained to Lunnon by phone about the Tube incident, her 
response was that, thanks to Extinction Rebellion, climate change had been in 
the news extensively in the run-up to the British elections. 

She offered the same justification for the Tube protest on British 
television. A cohost on This Morning asked Lunnon if her group’s decision to 
cancel further protests was “sort of an admission that you got it wrong this 
time?” 74 


“I don’t think we’ve got it wrong necessarily,” said Lunnon, “because 
today. I’m sitting in this studio and we’ve been bumped three times from This 
Morning’s studios in the last ten days, and it’s taken us being this disruptive 
to get on your program—” 

“Is that why you did it?” asked one of the hosts. 

“That man glued himself onto an electric train,” asked the other host, 
angrier now, “so you could get on This Morning ?” 

“Not so we can get on This Morning, obviously,” said Lunnon, 
backtracking. “But unless we do very, very disruptive actions, people do not 
want to talk to us.” 

On BBC’s Newsnight, as host Emma Barnett was wrapping up the 
program, Lunnon practically shouts, “No! We waited! We waited for thirty 
years for capitalism to work and it hasn’t worked! 

“And, Emma,” says Lunnon, “when you go home, you will look at your 
children and think, ‘ I’ve got a 50-50 chance of it staying in their world that 
we know as it is today.’ ’’Lunnon pivoted to another camera and says, “And 
the people looking at home: you as well.” 75 

Thunberg displayed a similar anger in her speech to the United Nations in 
September 2019. “This is all wrong,” she says. “I shouldn’t be standing here. 
I should be back in school on the other side of the ocean. Yet you all come to 
us young people for hope?” she said, practically shouting. “How dare you!” 76 

The late British philosopher Roger Scruton thought deeply about the politics 
of anger. On the one hand, he believed it was valuable and necessary. 
“Resentment is to the body politic what pain is to the body,” he wrote. “Bad 
to feel it, but good to be capable of feeling it, since without the ability to feel 
it we will not survive.” 77 

The problem, Scruton argued, is when “resentment loses the specificity of 
its target and becomes directed to society as a whole,” Scruton concludes. At 
that point resentment becomes “an existential posture” adopted not “to 
negotiate within existing structures, but to gain total power, so as to abolish 
the structures themselves. . . . That posture is, in my view, the core of a 
serious social disorder.” Another word for what Scruton is describing is 
nihilism. 

Young people learning about climate change for the first time might 
understandably believe, upon listening to Lunnon and Thunberg, that climate 


change is the result of deliberate, malevolent actions. In reality, it is the 
opposite. Emissions are a by-product of energy consumption, which has been 
necessary for people to lift themselves, their families, and their societies out 
of poverty, and achieve human dignity. Given that’s what climate activists 
have been taught to believe, it’s understandable that so many of them would 
be so angry. 

But such anger can worsen loneliness. “When you educate yourself about 
the climate you do tend to separate yourself from your friends and family,” 
Lunnon said on Sky News. “It’s very hard to separate yourself from your 
friends and your family who may well be catching flights and . . . eating roast 
dinners every Sunday.” 79 

The problem is that people tend to feel put down by climate activists who 
condemn economic growth, eating meat, flying, and driving. “Why would 
people listen to you,” asked Lunnon, “when, you know, you’re some kind of 
new age Puritan?” 80 

As such, while some climate leaders and activists may derive 
psychological benefits from climate alarmism, the evidence suggests that 
many more people are harmed by it, including the alarmists themselves. 

Lauren Jeffrey, the seventeen-year-old in Britain, noticed heightened 
anxiety among her peers after Extinction Rebellion’s protests. “In October I 
was hearing people my age saying things I found quite disturbing,” says 
Jeffrey. “ ‘It’s too late to do anything.’ There is no future anymore.’ ‘We’re 
basically doomed.’ ‘We should give up.’ ” 81 

Thunberg and her mother say that watching videos about plastic waste, 
polar bears, and climate change contributed to her depression and eating 
disorder. “So when I was eleven, I became ill. I fell into depression. I stopped 
talking and I stopped eating. In two months, I lost about ten kilos of weight. 
Later on, I was diagnosed with Asperger syndrome, OCD [obsessive- 
compulsive disorder], and selective mutism.” 82 

Twenty years ago, I discovered that the more apocalyptic environmentalist 
books and articles I read, the sadder and more anxious I felt. This was in 
sharp contrast to how I felt after reading histories of the civil rights 
movement, whose leaders were committed to an ethos, and politics, of love, 
not anger. 

It was, in part, my awareness of the impact that reading about climate and 
the environment had on my mood that led me to doubt whether 
environmentalism could be successful. It was only several years later that I 


started to question environmentalism’s claims about energy, technology, and 
the natural environment. 

Now that I have, I can see that much of my sadness over environmental 
problems was a projection, and misplaced. There is more reason for optimism 
than pessimism. 

Conventional air pollution peaked fifty years ago in developed nations and 
carbon emissions have peaked or will soon peak in most others. 

The amount of land we use for meat production is declining. Forests in rich 
nations are growing back and wildlife are returning. 

There is no reason poor nations can’t develop and adapt to climate change. 
Deaths from extreme events should keep declining. 

Cruelty to animals in meat production has declined and should continue to 
decline, and, if we embrace technology, habitats available for endangered 
species, including for gorillas, and penguins, should keep growing in size. 

None of that means there isn’t work to do. There is plenty. But much if not 
most of it has to do with accelerating those existing, positive trends, not 
trying to reverse them in a bid to return to low-energy agrarian societies. 

And so, while I can empathize with the sadness and loneliness behind the 
anger and fearmongering about climate change, deforestation, and species 
extinction, I can see that much of it is wrong, based on unaddressed anxieties, 
disempowering ideologies, and misrepresentations of the evidence. 


7. Environmental Humanism 

The answer from many rational environmentalists, including myself, who are 
alarmed by the religious fanaticism of apocalyptic environmentalism, has 
been that we need to better maintain the divide between science and religion, 
just as scientists need to maintain the divide between their personal values 
and the facts they study. 

Others, like Scruton, urge us to aim for a world “where conflicts are 
resolved according to a shared conception of justice” and the “building and 
governance of institutions, and to the thousand ways in which people enrich 
their lives through corporations, traditions and spheres of accountability.” 83 

But Scruton himself doubted that such a rationalist project could succeed 
against the apocalyptic tendencies of the regressive left. “Clearly we are 
dealing with the religious need, a need planted in our ‘species being,’ ” he 


writes. “There is a longing for membership that no amount of rational 
thought, no proof of the absolute loneliness or humanity or of the 
unredeemed nature of our sufferings, can ever eradicate.” 84 

Attempts to affirm the boundary between science and religion will thus 
likely not work so long as apocalyptic environmentalists speak to deep 
human needs for meaning and purpose and environmental rationalists don’t. 

As such, we need to go beyond rationalism and re-embrace humanism, 
which affirms humankind’s specialness, against Malthusian and apocalyptic 
environmentalists who condemn human civilization and humanity itself. As 
environmental humanists, whether scientists, journalists, or activists, we must 
ground ourselves first in our commitment to the transcendent moral purpose 
of universal human flourishing and environmental progress, and then in 
rationality. 

When Sir Francis Bacon urged that the quest for truth be balanced by 
morality, he quoted the apostle Paul: “knowledge bloweth up, but charity 
buildeth up.” Bacon didn’t call for hard limits on knowledge so much as a 
constant orientation of scientists around the emotion behind the best 
moralities. The “corrective spice” to science, said Bacon, was “charity (or 
love).” 85 

As such, when we hear activists, journalists, IPCC scientists, and others 
claim climate change will be apocalyptic unless we make immediate, radical 
changes, including massive reductions in energy consumption, we might 
consider whether they are motivated by love for humanity or something 
closer to its opposite. 

As I write these words, Bernadette remains a refugee in her own country. She 
and her husband remain at risk of being kidnapped or worse. And she must 
spend her days working someone else’s land, which she understandably 
experiences as a profound loss of dignity. 

I have kept Bernadette in the foreground throughout Apocalypse Never to 
remind us, particularly those of us in developed nations, to feel gratitude for 
the civilization we take for granted, put claims of climate apocalypse in 
perspective, and inspire empathy and solidarity for those who do not yet 
enjoy the fruits of prosperity. 

The stories we tell matter. The picture promoted by apocalyptic 
environmentalists is inaccurate and dehumanizing. Humans are not 
unthinkingly destroying nature. Climate change, deforestation, plastic waste. 


and species extinction are not, fundamentally, consequences of greed and 
hubris but rather side effects of economic development motivated by a 
humanistic desire to improve people’s lives. 

A core ethic of environmental humanism is that rich nations must support, 
not deny, development to poor nations. Specifically, rich nations should lift 
the various restrictions on development aid for energy production in poor and 
developing nations. It is hypocritical and unethical to demand that poor 
nations follow a more expensive and thus slower path to prosperity than the 
West followed. As the last nations to develop, it is already going to be harder 
for them to industrialize. 

The good news is that in many nations, including African ones, cheap 
hydroelectricity and natural gas will likely be available. But if coal is the best 
option for poor and developing nations, then rich nations in the West must 
support that option. 

As the cradle of humankind’s evolution, the Albertine Rift region is of 
great significance to people everywhere. The presence of the endangered 
mountain gorillas, our evolutionary cousins, magnifies its importance. 
Despite the success of gorilla protection, much of the conservation activities 
in the region have failed in the absence of military security and economic 
development. 

Cheap hydroelectricity from the Grand Inga Dam could power the southern 
African region, including the factories, which remain the only way we know 
how to transform large numbers of unskilled subsistence farmers into city 
people. The main opposition to the dam outside of the Congo comes from 
apocalyptic environmentalists. Environmental humanists should stand up to 
them. 

The West owes Congo a significant debt. The palm oil it provided the 
world helped save the whales, a magnificent achievement. But its people 
continue to suffer. Belgians colonized and created the nation but then 
abandoned it in the early 1960s, leaving the country in disarray. Neither the 
United States nor the Soviet Union covered itself with glory there during the 
Cold War. 

Since the end of the Cold War, the United Nations and Western nations 
have failed to end the worsening violence in Eastern Congo, which most 
experts believe stems from Rwanda’s desire to maintain chaos as cover for 
continued mineral extraction. Many of the experts I interviewed believe 
Western governments are afraid to demand change from Rwanda out of some 



mix of guilt for having failed to stop the 1994 genocide and fear that the 
region will return to civil war. 

Until then, conservationists and environmental humanists have an interest 
in advocating for a resolution to the ongoing insecurity, which has 
traumatized generations of people with no end in sight. 

In early 2020, I chatted through Facebook, using Google Translate, with 
Suparti, in Indonesia. 

“Yes, I still live in the same house,” she said. In 2016, she married a man 
she met through Facebook who works for Sharp Semiconductor and quickly 
became pregnant. “My daughter was supposed to be born on January 18 but 
there were complications. I eventually underwent a caesarean section on 
January 30.” 

The birth of her daughter sounded harrowing. “I had to go to four hospitals 
and most of them had no doctor at that time because it was the end of the 
year,” she said. “Finally, I found a hospital with a doctor. We went into 
surgery right away.” 

One hundred years ago, Suparti could easily have suffered a far worse 
outcome. 

“Thanks to God,” said Suparti, “she was born healthy and safe. I went back 
to work forty days later.” 

Suparti still works for the chocolate factory and has seen her salary rise 
and her responsibilities grow. She is now involved in the factory’s computer 
systems, having risen through the ranks of packaging and labeling from 
pouring chocolate back in 2015. 

“I want four children, two boys and two girls,” she said. “Thanks to God, 
my parents are all healthy, my siblings are all good, and I am happy. I am 
grateful to have a husband who is very kind and patient.” 

Suparti sent me two photos through Facebook. One was of her husband 
and her, and the other was of her daughter wearing a bright pink hijab. A big 
smile stretched across her tiny face. 

News media, editors, and journalists might consider whether their constant 
sensationalizing of environmental problems is consistent with their 
professional commitment to fairness and accuracy, and their personal 
commitment to being a positive force in the world. While I am skeptical that 



stealth environmental activists working as journalists are likely to change 
how they do their reporting, I am hopeful that competition from outside 
traditional news media institutions, made possible by social media, will inject 
new competitiveness into environmental journalism and raise standards. 

Improving environmental journalism requires coming to grips with some 
fundamentals. Power density determines environmental impact. As such, coal 
is good when it replaces wood and bad when it replaces natural gas or 
nuclear. Natural gas is good when it replaces coal and bad when it replaces 
uranium. Only nuclear energy can power our high-energy human civilization 
while reducing humankind’s environmental footprint. Power-dense farming, 
including of fish, creates the prospect of shrinking humankind’s largest 
environmental impact. 

We need to correct our misunderstanding of nuclear energy. It was born 
from good intentions, not bad ones, nor from some mindless accident of 
science. Nuclear weapons were created to prevent war and end war, and that 
is all they have been used for and all they will ever be good for. The United 
States and other developed nations should renew the commitments they made 
under “atoms for peace” in the 1950s in the form of a Green Nuclear Deal, 
for reasons including but going beyond climate change. 

That will require recognizing that nuclear weapons, like nuclear energy, 
are here to stay. We can’t get rid of them, even if we wanted to, for reasons 
experts have understood since 1945. And trying to do so has contributed to 
decades of tension and conflict, culminating in the unnecessary and 
disastrous U.S. and British invasion of Iraq in 2003. 

The continued existence of nuclear weapons reminds us that they hold the 
potential to create, if not apocalypse, then at the very least, the destruction of 
cities and perhaps even civilizations. Such weapons should, if we are sentient 
human beings, stimulate some amount of anxiety. Call it existential angst. 
We need to find a better way to manage, and channel, those anxieties. 
Confronting them directly as objects of death, and even as symbols of the 
apocalypse, may help. 

When Dick Rhodes and I talked about Extinction Rebellion’s protests in 
London, it wasn’t the first time we had talked about death. A few months 
earlier, over lunch, I told him I thought the continued existence of nuclear 
weapons should remind us to be happy to be alive. 

“You mean like a memento mori,” said Dick. 

“Yes!” I said, after he reminded me that memento mori, which means 



“remember you will die” in Latin, is something people use to remind them of 
their mortality and thus feel gratitude toward life. 

The classic memento mori is the skull, like those seen in still-life paintings 
by European artists in the Middle Ages. They appear to have become more 
popular after the Black Death. 86 

What if we treated objects of mass destruction as memento mori ? 

Experiments inspired by Ernest Becker’s work suggest that doing so could 
help with our angst. When psychologists encourage people to think of their 
eventual deaths, they tend to feel anxious about how they are living their 
lives. But when they encourage people to imagine they are dying, and to look 
back on their lives, they tend to do so with gratitude, appreciation, and 
greater love toward those around them/ 

The same has been true for me after visiting poor and developing nations, 
whether as a researcher or tourist. I believe that if environmental scientists, 
journalists, and activists spent more time talking to people about their daily 
struggles in places like Indonesia and the Congo, they would be less likely to 
see the end of the world, and reason to panic, in every new environmental 
problem. 


8. Love > Science 

In early 2017, I leased retail space in Berkeley, California, for my new 
research organization, Environmental Progress, which I had created the year 
before. The previous tenant had sold fast-fashion that was no longer 
fashionable. 

I loved the idea of being in street-level retail space in Berkeley, home to 
the inventors of nuclear energy, its opponents, and later, in the form of Will 
Siri, its advocates. We would be picking up where Siri left off. And I felt the 
desire to be more grounded, to actually advocate something, not just research 
and write about it. 

Most of the space was a single large room with high ceilings and windows. 
There was an open upstairs balcony, about five feet wide, that hovered over 
the room. Wood and tarnished copper bars ringed the balcony, from which 
protruded tacky wood beams. The floor was concrete. 

We knew the existence of an openly pronuclear environmental 


organization in downtown Berkeley might trigger people, so we sought to 
make the space calming and inviting. 

To open up the space, we cut off the beams and painted the whole room 
white, except for the windows and copper bars, which we polished. Helen 
painted, stained, and sealed the floor, resulting in a rich, marbled, and 
calming ocean of sky blue. It worked. Most of the people who come in off the 
street remain calm and even open-minded, upon learning that we are 
pronuclear. 

Because the space is zoned retail, we are required to sell items, and so we 
started purchasing and reselling nuclear memorabilia from the fifties and 
sixties, including uranium glass jewelry and “Atoms for Peace” stamps. 

We turned the upstairs balcony into a gallery. I created the exhibit with 
photos I’d taken around the world that tell the story of environmental 
progress through people’s lives. There is a photo of Bernadette, half-angry 
and half-proud, standing where the baboons ate her sweet potatoes. There is a 
photo of one of the mountain gorilla orphans with a Mona Lisa smile and a 
flower in her mouth. There is a photo of Caleb, smiling, and holding the hand 
of Daniel, the Spanish engineer, as we walk to the Virunga dam. There is a 
photo of Suparti standing next to the sewing machine she doesn’t use. And 
there is a photo, the only one that’s not mine, of the Diablo Canyon nuclear 
plant. 

In my upstairs office, which overlooks the balcony and the main room, 
Helen hung a poster from the World’s Fair in Chicago from 1933 to 1934. It 
was made during some of the darkest years of the Great Depression, and yet 
it expresses a far more optimistic view of the future than the one offered by 
most environmentalists today. 

The Fair’s theme was technological innovation, and the name of the 
exposition was “A Century of Progress,” which celebrated Chicago’s 100th 
anniversary. The tagline was “Science Finds, Industry Applies, Man 
Adapts”—a perfect motto for mitigating and adapting to climate change. The 
Fair celebrated “technology and progress, a utopia, or perfect world, founded 
on democracy and manufacturing”—a perfect motto for achieving prosperity 
for all. 88 

Nature and prosperity for all determine how we do our research, not the 
other way around. No amount of science can prove that you should support 
our mission, just as no amount of science can make you want to protect 
mountain gorillas. All we can do is show you photos and tell you stories 


about Bernadette and Suparti and hope they make you care, in the same way 
they have made us care. 

When my staff and I meet, these images of a high-energy, prosperous 
world with flourishing wildlife frame our thinking. They represent our 
commitment to goals that are human and natural, rational and moral, and 
physical and spiritual. Research should be, we believe, in service of some 
ultimate value. Ours are the love of humanity, and the love of nature. 

By the time we were finished renovating the office, I realized we had 
created a shrine, of sorts, to a vision that could be fairly called spiritual. 
Nature and prosperity for all is our transcendent moral purpose. 
Environmental Progress is our immortality project. 

In 2015, a few days after Bernadette showed me where baboons had eaten her 
sweet potatoes, Helen and I viewed the endangered mountain gorillas up- 
close and in-person. 

We stayed at Merode’s resort in Virunga Park. In the heart of a war zone 
we ate delicious food and slept in the rainforest, surrounded by colobus 
monkeys and chimpanzees. It was Eden inside the apocalypse. 

To see the gorillas, Virunga Park rangers, armed with machine guns, took 
us by Jeep, and then by foot, through the cattle pastures that were once 
habitat for the primates. We passed through communities of farmers who 
came out of their homes to wave and smile at us. We got out and hiked for a 
bit through cattle ranches that run next to the edge of the park boundary, a 
reminder of the pent-up demand for land and the pressure of a growing 
human population. 

We smelled the gorillas before we saw them. Their smell was unique, a 
pungent mix of very strong body odor, musky perfume, and skunk. We stared 
at them and they stared back. We gasped at our first sight of a silverback. He 
grunted disapprovingly at the clacking of my camera’s shutter. He wanted to 
be left alone. Our guide motioned for us to give him space. The hour we had 
with the gorillas flew by. 

Helen and I resolved on the spot to see them again, which we did in 
Uganda one week later. As in Congo, reaching the gorillas required walking 
through village after village of poor farmers pressed up against the park 
boundary and trying to cope with animals eating their crops. The first gorilla 
we saw had violated the invisible park border and was eating from a tree on a 
farmer’s land. The second gorilla we saw was a magnificent silverback, one 



that was much more tolerant of our noisy cameras and our group’s ooh-ing 
and ahh-ing than the one in Congo had been. 

Finally we were treated to the sight of an infant gorilla. Its mother lay a 
few feet away. She smiled at us as her baby played near her. It felt like we 
were two individuals in a single primate community. Scientists warn against 
the anthropomorphization of animals, but it is impossible not to see gorillas 
as kin, particularly when they are smiling at you. 

People who see gorillas in the wild feel awe and wonder, a mix of 
happiness, surprise, and a bit of fear. “This wonderful and frightful 
production of nature walks upright like a man,” wrote a sea captain after he 
and his men had stumbled upon gorillas on the African coast in 1774. It was a 
story the man likely recounted for years afterward with emotion and 
excitement. 89 

Scientists have long named self-interest as a reason for why humans should 
care about endangered species like the mountain gorilla. But if the mountain 
gorillas were ever to go extinct, humankind would become spiritually, not 
materially, poorer. 

Happily, nobody saves mountain gorillas, yellow-eyed penguins, and sea 
turtles because they believe human civilization depends on it. We save them 
for a simpler reason: we love them. 9 


Epilogue 


Few things make one feel more immortal than saving the life of a nuclear 
plant. Maybe that’s because nuclear energy itself could be said to be 
immortal. One thousand years from now, future humans might still be 
producing nuclear power from the same locations they do so today. Today’s 
nuclear plants can easily operate for eighty years and might run for one 
hundred if they are well maintained and parts are replaced when necessary. 
Like Cesar Marchetti’s typewriters, each successive plant will be better until 
we arrive at fusion and start the process all over again. 

And so, between 2016 and 2020, I worked with environmental humanists 
around the world to save nuclear power plants. It’s had an impact. Where 
nuclear energy was viewed just a few years ago as optional, it is today 
increasingly viewed as essential for dealing with climate change. 

In 2019, my colleagues and I organized pronuclear demonstrations in more 
than thirty cities around the world. We were inspired by Greta Thunberg’s 
Student Strike for the Climate, which started with just one or two people, like 
herself, in many places. We asked people to take the simplest of tasks: 
“Stand-up for Nuclear.” In German town squares, outside train stations in 
South Korea, and on university campuses in the United States, pronuclear 
activists stood at tables, handing out information, showing videos, and 
debunking nuclear myths. Many offered balloons and face-painting for 
children. 

In December 2019, 120 people from Germany, Poland, Switzerland, 
Austria, the Netherlands, and the Czech Republic rallied near the 
Philippsburg nuclear power plant, forty-five minutes from the French border, 
which the German government had forced to close prematurely. “Public 
opinion towards nuclear energy is changing,” said Bjorn Peters, a German 
pronuclear leader, in late 2019. 

Saving nuclear has been two steps forward and one step back. California 
and New York are moving forward with plans to prematurely close Diablo 


Canyon and Indian Point nuclear plants, which provide reliable and low-cost 
carbon-free power to roughly six million people, thanks to the influence of 
groups like NRDC, EDF, Sierra Club, and 350.org. At the same time, a 
growing number of people appear to recognize the foolishness of doing so, 
and are changing their minds about the technology. 

In researching and writing this book I was pleased to find support for 
nuclear energy from unexpected quarters, including from people with whom I 
disagreed, at least on some questions. Christine Figgener, the German sea 
turtle scientist, who started a worldwide discussion on straws and plastics, 
told me she supports nuclear. “I think the world is not black and white,” she 
said. And Zion Fights of Extinction Rebellion told me she had changed her 
mind after a scientist friend told her it was safe. “I said, ‘That’s not what I’ve 
been told.’ And he said, ‘Don’t just listen to what people tell you.’ And so I 
looked it up and he was right. The data shows it is safe. And I realized solar 
panels and batteries are not going to meet demand.” 1 

Some appear to be moderating their views of climate change, as well. In 
December 2019, David Wallace-Wells, the author of the apocalyptic 2019 
book The Uninhabitable Earth, which claimed climate change was “much, 
much worse than you think,” wrote that, “For once, the climate news might 
be better than you thought. It’s certainly better than I’ve thought.”" Wallace- 
Wells pointed to research by Pielke and others showing that the IPCC’s high- 
coal use scenario, known by its technical name, RCP 8.5, was highly 
improbable, and temperatures were likely to peak at below 3 degrees 
centigrade above pre-industrial levels. 3 

In December 2019,1 received an email from the IPCC inviting me to be an 
expert reviewer of its next assessment report. It wasn’t the first time IPCC 
had reached out to me. After I criticized the IPCC in 2018 for its biased 
treatment of nuclear and renewables, a lead author of an IPCC report 
encouraged me to become a reviewer. I hadn’t followed up on that invitation, 
but this time I did. 

I also received an invitation to testify before Congress on the state of 
climate science, which I did in January 2020. For more than twenty years, I 
noted, the national conversation about climate change has been polarized 
between those who deny it and those who exaggerate it. Happily, it appeared 
that some scientists, journalists, and activists were finally pushing back 
against the extremes on both sides. None of the members of the House 
Committee on Science, Space, and Technology denied climate change. Most 


said they thought something should be done to address it. 

Environmental humanism will eventually triumph over apocalyptic 
environmentalism, I believe, because the vast majority of people in the world 
want both prosperity and nature, not nature without prosperity. They are just 
confused about how to achieve both. For while some environmentalists claim 
their agenda will also deliver a greener prosperity, the evidence shows that an 
organic, low-energy, and renewable-powered world would be worse, not 
better, for most people and for the natural environment. 

While environmental alarmism may be a permanent feature of public life, 
it need not be so loud. The global system is changing. While that brings new 
risks, it also brings new opportunities. Confronting new challenges requires 
the opposite of panic. With care, persistence, and, I dare say, love, I believe 
we can moderate the extremes and deepen understanding and respect in the 
process. In so trying, I believe we will bring ourselves closer to the 
transcendent moral purpose most people, perhaps even some currently 
apocalyptic environmentalists, share: nature and prosperity for all. 
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Photo Section 



The Netherlands became a wealthy nation while farming below sea level. 
Dutch experts are today helping Bangladesh adapt to rising sea levels. 

(frans lemmens/Alamy Stock Photo) 

















Scientists say the accumulation of wood fuel in forests and the building of 
homes in fire-prone areas are greater factors behind fires in Australia and the 
United States, such as in Malibu, California. 

(ZUMA Press, Inc./Alamy Stock Photo) 



Mamy Bernadette Semutaga near Virunga National Park in the Democratic 
Republic of the Congo the day after baboons ate her sweet potatoes. 

(Michael Shellenberger) 









What most determines how much plastic waste goes into the ocean is whether 
a nation has a waste collection and management system. Developed nations 
like Japan have such a system, while poor nations like Congo do not. 

(Japan: ton koene/Alamy Stock Photo; Congo: mauritius images 
GmbH/Alamy Stock Photo) 





























Plastics made from fossil fuels replaced natural plastics, including hawksbill 
tortoiseshell used in eyeglasses. 

(Glasses: shinypix/Alamy Stock Photo; turtle: Audrey Armyagov/Alamy Stock 
Photo) 



Suparti left her home in the countryside at the age of seventeen to work in 
factories in the city. Even when life was hard, she didn’t want to go back to 
farm life. 

(Michael Shellenberger) 











In poor nations like Congo, women and girls complain more of the time they 
have to spend chopping, hauling, and burning wood than they do of the 
smoke it emits. 

(Michael Shellenberger) 



Temple Grandin says her autism made her more empathetic to stresses of 
farm animals. McDonald’s Corporation and others have adopted her methods 
for raising cattle more humanely. 

(Alison Bert/Elsevier) 



California’s Ivanpah solar farm would require 450 times more land than 
Diablo Canyon nuclear power plant to generate the same amount of 
electricity, demonstrating the inherently high environmental impacts of 
energy-dilute renewables. 

(aerial-photos.com /Alamy Stock Photo) 












Whale populations have recovered since they were saved by kerosene in the 
nineteenth century and palm oil in the twentieth century. This whale swims in 
front of the Diablo Canyon nuclear power plant. 

(John Lindsey) 
















Wildlife biologists in 2017 warned that the continued expansion of industrial 
wind turbines threatens the extinction of the hoary bat, which are killed 
directly and indirectly from pressure on their lungs. 

(Rick & Nora Bowers/Alamy Stock Photo) 







California governor Jerry Brown protected his family’s oil monopoly through 
state air pollution regulations, while also working to block and close nuclear 
power plants. 

(Associated Press) 



Extinction Rebellion activists (also called the Red Rebel Brigade), claiming 
climate change threatened human extinction, halted traffic in London in the 








spring and fall of 2019. 

(Guy Corbishley/Alamy Live News) 



Caleb with Daniel at the Virunga dam, which was built to support economic 
development and reduce the threat to mountain gorillas from wood-fuel use. 
(Michael Shellenberger) 










In 2014, White House science advisor John Holdren claimed Roger Pielke, 
Jr., had misled Congress. One year later, Representative Raul Grijalva from 
Arizona announced an investigation of Pielke. 

(Holdren: NASA Image Collection/Alamy Stock Photo: Pielke: CSPAN) 









Helen with the gorillas. People protect endangered species like mountain 
gorillas not because human civilization depends on them but rather because 
of their spiritual and aesthetic value. 

(Michael Shellenberger) 
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